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CLINICAL AND EXPERIMENTAL 


A STUDY OF THE SPECIFICITY OF THE KOLMER COMPLEMENT- 
FIXATION TEST FOB SYPHILIS* 


By John A. Kowiei!, M.D., D.Sc., and Ed\v.u5d Steinfield, M.D. 


I N all probability the complomcnt-fixatiou test lor syplulis serves its most 
useful purpose in the diagnosis of the disease in its clinically latent and 
tertiary stages, as a guide in treatment and as one criterion of cure. In the 
primary stage it may, of course, aid in the diagnosis of elinioally atypical 
infections when employed along with, darlc-ficld examinations for Spirochete 
pallida and likervise confirm the clinical diagnosis in the secondary stage 
and greatly aid in the diagnosis of atypical cases at this stage of the disease, 
but we believe that most physicians will agree with us that the complement- 
fixation test is, or, at least should be, of most service as an aid in the 
diagnosis of the clinically obscure, doubtful and unsuspected cases of ac- 
quired and congenital syphilis in whicli even a most careful and eShaustit'e 
history and physical examination may yield ineonolnsive and doubtful results. 

The very nature of the pathologic and immunologic changes in eases of 
chronic and latent cases of syphilis demands that the complement-fixation 
test shall be ns sensitive as consistent with specificity to render its best 
service as an aid in diagnosis, as a guide in treatment and as a criterion of 
cure. In the first place there are reasons for believing that the antibody-lihe 
substance occurring in the blood and spinal fluid respon.sible for complement 
fixation in syphilis is a product of the lymphocytes and other cells in more or 
less direct contact with Spirochete pallida in the tissnes rather than a product 
of stimulation of the hone marrow and other distant antibody producing 

•r-rom th« Department oE PatPologj- anU Baclerfolopy of the Graduate School of 
Medicine oT the University of Pennsylvania and the Hcsearch Institute of Cutaneous Medicine. 
Philadelphia. 

Bead before the Third Annual Meeting of the American Society of CHnleal Patholosiata, 
June B*7. 1924. 
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reactions in cases of extremely latent syphilis because of insufBcient amounts 
of "reagiu” in the blood. But it is the plain duty of serologists to employ 
methods as sensitive as consistent with specificity to reduce to a minimum 
the percentage of these falsely negative reactions. “We are convinced that 
efforts of this Icind require unremitting attention and a high degree of 
technical sldll, but when one pauses to consider for a moment the potential 
importance of the majority of Wassermann tests to the individuals concerned, 
to members of their immediate family and to the state, it is readily realized 
that the complement-fixation test for syphilis is by all odds the most impor- 
tant routine procedure today in medical laboratorj' practice worthy of our 
best efforts and in the conduct of which mere economy of time and materials 
and the desire for the return of quick reports are certainly much less impor- 
tant than the accuracy of re.sults. An error in urinalysis, a blood count, a 
bacteriologie examination, etc., does no particular harm and if it has made 
an impression upon the patient and his physician is readily corrected, but 
an error in the 'Wassermann reaction and especially the occurrence of a 
falsely positive reaction, may bo even more serious than an erroneous diag- 
nosis of cancer in a tis.suc leading to a dangerous operation. 

In our efforts to render the complement-fixation test for sjqjhilis as 
sensitive as consistent witl\ specificity wo may nm into the danger of non- 
speoifio falsely positive rcaetion.s, but these arc avoidable by correct technical 
procedures. Likewise errors in technic may occur as long as the test is con- 
ducted by human hands although the incidence of these can bo reduced al- 
mo.st to a negligible minimum by confining the conduct of the tests to re- 
sponsible and skillful workers but the very important question not infre- 
quently arises, do changes occur in the blood in non.syphilitic diseases that 
may lead to falsely positive reactions with technically acceptable methods? 
In other words may an antibody-like substance occur in the blood in diseases 
other than syphilis capable of cansing the flocculation of lipoids in colloidal 
suspension with the absorption or fixation of complement similar to the 
mechanism of the AVassermann reaction? This is a question of fundamental 
importance because it concerns the po.s.sibility of the occurrence of biological, 
and not technical, falsely positive reactions. 

AVe think it is to be granted that in trj-panosomiasis, leprosy and possibly 
in a few other febrile diseases that changes may occur in the colloidal chem- 
istry of the blood which increase the tendency of the serum to yielding non- 
specific reactions by a mechanism similar to that responsible for the occur- 
rence of positive AVassermann reactions with the sera of healthy rabbits, dogs 
and mules. The mechanism of this kind of reaction is not known and it is 
hardly necessaiy at this time to attempt offering an explanation, but the 
phenoinenou is not merely one of anticoraplemcntary action of serum so 
readily detected in the seram control tube. It is rather of a nature similar 
to the proteotropic reaction of Noguchi which refers to falsely positive AA^'as- 
sormann reactions with uuheated normal human serum due to the fi.xation of 
complement by some interaction between the serum and the proteins of 
alcoholic tissue extracts, employed as antigens. In other words these falsely 
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positive reactions are avoidable by tbe use of superior antigens and sucb 
technical procedures as enhance the degree of specific complement fixation 
by syphilis “reagin” -while depressing the degree of nonspecific fixation by 
serum alone, antigen alone or a combination of antigen and various con- 
stituents present in all sera apart from the syphilis reagin. . 

Experience -with the new complement-fixation test for syphilis devised 
by one of us (J. A. K.) during the past three years and eovermg many thou- 
sands of reactions reported by investigators in different parts of the country 
have established that the new method when properly conducted possesses 
three outstanding properties, namely, (a) a very high degree of specific 
sensitiveness; (b) an almost total absence of tendency for yielding apparently 
nonspecific reactions and (e) a very low percentage of anticomplementary 
reactions. We believe these results are largely due to four factors, namely, 
(a) to the employment of a new antigen which permits the use of a dose of 
10 antigenic units which amount is yet 30 to 50 times less than the anti- 
complementary unit: (b) to the employment of a period of primary incuba- 
tion of 18 to 20 hours at 6 to 8° C. followed by 10 minutes at 38° C. which 
greatly favors the fixation of complement by syphilis “reagin” and this 
extract wliile minimizing the degree of fixation by seium alone and extract 
alone; (c) to the use of an antisheep hemolytic system which peiTnits the use 
of small amounts of guinea pig serum complement and rabbit antisheep 
hemolytic serum and thereby reducing to a minimum the presence of various 
senim constituents capable of interfering -with specific complement fixation 
and (d) to the use of varying amounts of patient’s serum which in a small 
but appreciable percentage of cases increases the specific sensitiveness of the 
test. As previously stated it cannot be hoped nor is it expected, that the new 
method is proof against technical errors but we believe that when it is 
properly conducted with an acceptable antigen that the positive reactions in 
this countiy are due alone to syphilis since frambesia or yaws is practically 
nulcno-wn. 

TRTPANOSOAHASIS 

We have had no opportunity for applying the new test in human cases 
of trypanosomiasis but a very large series of tests -with the sera of rats, 
guinea pigs and rabbits infected -ndth Tr. equi'perdxim conducted -Rdth the 
assistance of IMiss Eule have sho-^vn that positive reactions do not occur -ndth 
the new antigen although -with antigens of the trypanosome strongly positive 
reactions are generally observed as early as one week after infection. The 
results of one such experiment are sho-i^m in Table I as an example of the 
whole series. 

LEPROSY 

Probably most interest is to be placed in the possibility of nonspecific 
• reactions in leprosy. Undoubtedly the serum in this disease and particularly 
from cases of well advanced nodular leprosy may yield positive Wassermann 
■ Teacfions with most methods in common use but in a study of the new com- 
plement-fixation test in this disease by Denney and one of us^ it was found 
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Tabu: l 


C?OMr£.CMEK'M'’lXATION RkaCTIONS BY TUB KBW AfETHOB IN EXPEHIUENTAL TnYTANOSOUIASlS* 


i 

lUliUlT 

C, L. ANTI- , 

GEN*** BunuM doses: i 


.025 .012 .000 ,003 .0015 .0008 Coutro 

Scrum 

020 .012 .000 .003 0015 ,0008 Control 

UEF 0 r,E 

INFECTION 

1 week 

2 Weeks 

3 weeks 

4 ocoks 

------ 

2 1 -- 
4-1 4 4 4 2 

14 4 4 4 4 4 

' I I 4 2 I 


•Infoete^l wlt)j T. CQidiicnhim. 

••C. rcfcra to the new* Choleatcrotlicd nnd LeclthJnlzotl Antiffcn. 
•••- - negative; l=i + : 2=rv4; 3 = +++; 4 = + + 4-4^, 


timt falsely positive reactions did not orcur. Positive rciTctions ivere, of 
eoni'sc, observed, but in these there Avas either historical or cHnieal evidence 
of sj’philis nnd wc licUeve that- the new tost is not at all likely to yield non- 
RpeciCc positive reactions in pure leprosy due primarily to the fact that the 
dose of antijTcn employed is 30 to 50 times less than its anticomplemcntary 
unit. AYitli the old three antigen method apparently falsely positive reactions 
occurred in at least 7 to 8 per cent of apparently nonsyphilitic leprous patients 
in confirmation of numerous similar reports in the literature but these were 
not observed with the now method (Table II). 

TAfttE II 


CO«lT.rjrray'T-FlXAT 10 X UEACTfONS BT TUB KCVV Mmion IK Lepbosi* 


CAS&S OP EEPnOSY 

NUMIUR 

TF.STr.n 

NEW 

Mr.TnoD 

OED JinTIIOD 

rf><%lTlVE 


rOMTlVT. 

NEC.i^TIVE 


125 

None 

100% 

7 2 % 

02.8% 

With Evidences of S^ThiUs 

27 

100% 

None 

100% 

Noiid 

Sj-philis Snspocted 

7 

None 

100% 

None 

100% 


•159 Cases i Nodular, 39 ; anr.stlietle, 32 ; mixod. 88 . 


TUDERCULOSIS 

Ececntly ISIduffc' has shown that the now antigen does not yield falsely 
positive reactions in tiibcrcnlosis of nonsyphilitie individuals and a large 
series of tests conducted hy one of us (J. A. K-) in cooperation with Dr. 
Callahan and to be separately reported upon, have yielded similar rc.sults. 
Wo are sure that the sera of nonsyphilitie tuberculous subjects do not yield 
positive reactions although several investigators claim that this may occur 
with the sera of some patients tested with the ordinary eholostcvolizcd 
extracts. 

pnEONANcy 

The same is tnio with the sera of nonsyphilitie pregnant women tested 
at or near term. In the e.xporicnee of Smith’ the new test does not yield 
falsely positive reactions in this condition and the experience of one of us 
{J. A. If.) has been exactly similar. When positive reactions have occurred 
they iiave remained positive after delivery and have been observed only in 
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syphilitic ivomen. In this connection it is to he borne in mind that pi’eg- 
naney may stimulate or provoke latent syphilis into activity just as trauma, 
intercurrent disease, the administration of arsphenamine, etc., may prove 
provocative so that unexpected positive reactions may occur but when these 
are observed with the new method w^e believe that syphilis is present rather 
than that the reactions are falsely positive due to metabolic, toxic or other 
changes in the serum in late pregnancy. 

DIABETES 3IELLITUS 

Eeeently Eockwood and Sanford^ have shown in an excellent serologic 
study of 501 cases of diabetes that falsely positive Wassermann reactions are 
of rare occurrence in this disease. Among these there were eight cases of 
probable coincidental syphilis with apparently falsely negative reactions with 
the sera of two by a modified Noguchi method and one by the Kolmer method; 

Table III 

Complemext-Fix^vtiox Eeactioxs by the New Method ix Clinically Nonsy'philitic 

Cases of Diabetes Mellitus 


NO. 

SEX 

AGE 

(yrs.) 

BLOOD SUGAR 
(.MG. PER 100 

C.C. 

URINE 

SUGAR 

(PER 

CENT) 

acetonuria 

. 

LIPEMIA 

QUANTITATIVE 
■COMPLEMENT 
FIXATION RE- 
ACTION 

1 

At 

43 

o7S 

C 

+ 4- -f 

0-' 


0 

F 

24 


2 

0 

Slight 

— 

3 

M 

GO 

240 

2.5 

+ + + 

Marked 


4 

F 

G5 


5 

0 

0 


5 

F 

41 

201 

3.3 

0 

0 


G 

F 

59 

270 

6 


0 

— 

7 

At 

44 

25S 

4.0 

+ 

0 

— 

S 

M 

3S 

00.7 

7 

+++ 

Marked 


9 

P 

56 


4.2 

0 

0 

- 

10 

P 

5S 


5.6 

0 

0 

_ 

11 

P 

GO 


2 

0 

0 

— 

12 

M 

50 

374 

7 

++ 

Marked 

— 

13 

F 

57 

0 

3.5 

0 

0 


14 

M 

on 

272 

3.3 

+ 

Slight 

- 

15 

F 

32 

332 

7 

++ 

Moderate 

— 

10 

F 

33 

200 

3 

0 

0 

- 

17 

M 

43 

ISO 

5-G 

4 --!-+ 

- 

— 

IS 

M 

GS 


6 

-f 

Moderate 

- 

10 

F 

41 


3-4 

0 

0 

- 

20 

F 

50 


4 

0 

0 

- 

21 

F 

29 

230 

5 


— 

— 


F 

42 


4.5 

0 

Moderate 

- 

n*' 

> 

M 

1!0 

220 

5 

-f'-f 

Marked 

... 

24 

M 

G5 

0 

0 

4-4* 

0 

- 

25 

M 

37 


5.S 

0 

0 


20 

F 

42 

239 

3.5 

0 

Moderate 

- 


F 


172 

2 4 

0 

0 

- 

2S 

M 

37 

ISO 

n 

• > 

- 

0 

- 


F 

70 

0 

4..5 

- ! 

0 


.30 

F 

47 

ITS 

I.u 


0 

- 

31 

M 

43 

210 

-t S 

-4- 

Moderate 

- 


F 

41 

ISO 

3 

4- 

0 

- 


F 

56 

2P4 

0 

0 

Marked 

- 

1 

M 

43 

19S 

4-0 

44 - 

0 

- 

35 

M 

4'h 

170 


0 

Moderate 



*_ ~ X'^catiV'' ; Cl not (lotc-rniinc-J. 

•* =; Plasma CO2 IS volume per cent. 
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five yielded positive i-eaetions by the Kolmcr technic but in Uvo of these the 
evidences of syphilis iverc not conclusive. In 35 cases shidied by us, several 
in cOma, the reactions were negative as shown in Table III and it is our 
firm conviction that positive reactions by the new method in diabetes and 
especially repeated positive reactions are always due to coincident sj-philitic 
•infection. 

MAI..UUA 

La.st year at the meeting of this society one of u.s' reported that in a 
study of the new test in malaria with sera kindly furnished by Dr. Bates of 
Ancon, Panama, and Dr. Caldwell of the Public Health Service in Houston, 
Texas, the reactions were unifoi-mly negative with aU but two negro patients 

tABLt rv 


COilPIXMENT-FlXATIOS REACTION'S BY THE >.'E’Cr XlETUnD IS* CLINICALLY XONSTPiriUTIC 

Cases of Xephtjtis 




ACE 

ALBUMIN CKU 



QOANTirATIVE 

NO. 



(MO. PER 100 
c.c.) 


StX 

(vn-s.) 

‘ 

jjrnnN i.v 2 nour.s 

ACTION 

1 

F 

34 

+ 

5 

145 


2 

F 

64 

+ + + 

10 

32 

- 

3 

F 

43 

+ 

33 

25 

- 

4 

F 

19 


0* 

60 


5 

F 

IS 


0 

21 


0 

M 

40 


10 

301 

- 

7 

M 

o‘2 

+ + + 

0 

67 

- 

S 

M 

61 

+ 4 + 

0 

37 

- 

ft 

F 

79 

4. 

13 

70 

- 

10 

M 

72 

4 

32 

4H 

- 

11 

F 

39 

444 

65 

15 


12 

31 

42 

4 

0 

350** 

- 

i;i 

31 

47 

4 + 4 

0 

35** 

- 

It 

3t 

19 

- 

0 

IC*?*'* 

- 

13 

M 

51 

-*• + 

0 

17D**** 

- 

IG 

3[ 

20 

4 

0 

220 

- 

17 

3t 

34 


None 

ISO***** 

-• 


*0— not done; - stincsativc. 

••=:ureni!c coma. 

•••^uremic coma due to anuria. 

****=blood creatinine 16. 

creatinine 4. 

in ivliom the po.ssibility of syphilis could not be definitely excluded. Since 
then tests vdth the sera of additional cases of tertian and ae.stivo-antnmnal 
eases of malaria in individuals in whom the presence of syphilis could be 
excluded with a fair degree of accuracy, have yielded uniformly negative 
reactions and wc are of the firm belief that the sera of nonsyphilitie malarial 
patients do not yield falsely positive reactions by this new method even when 
blood is drawn just before, during or after a paroxysm of eliills and fever. 
The occurrence of positive reactions in malaria is presumptive evidence of 
syphilis requiring very earefnl clinical study. 

X-EPHRITIS, ICTEBtrS AUD PX*EDJIOXl.V 

Prom time to time investigators have reported that falsely positive Was- 
sermann reactions may occur 3vith the' sera of 'nonsypliilific IndR’iduals- with 
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clironie nephritis with high retention, with icterus and pneumonia. In onr 
experience reactions of this kind do not occur with the new method and we 
believe that they are relatively rare and exceptional with other methods in 
common use. 

As shown in Table IV there is no tendency at all for falsely positive 
reactions in nephritis of nonsyphilitic individuals even when the blood is 
drawn during uremic coma. As shown in Table V falsely positive reactions 
do not occur with the sera of nonsyphilitic jaundiced individuals even when 
the sera are deeply colored with bile products which tends to increase their 
anticomplementary properties. The only ease of croupous pneumonia in our 
series of eases which yielded a positive reaction was the serum of a syphilitic 


Table V 

Complement-Fixation Reactions by the New Method in Clinically Nonsyphilitic 

Cases op Jaundice 


no. 

sex 

AGE (YES.) 

jaundice due to: 

QUANTITATIVE 

COMPLEMENT 

FIXATION RE- 
ACTION 

1 

F 

46 

Cholecystitis, etc. 

_* 

2 

F 

41 

Cholecystitis, etc. 

- 

3 

M 

45 

Cholecystitis, etc. 


4 

M 

59 

Carcinoma Pancreas 

- 

5 

M 

51 

Carcinoma Pancreas 

- 

c 

P 

39 

Cholelithiasis, etc. 

- 

7 

F 

50 

Cholecystitis, etc. 


8 

F 

52 

Biliary cirrhosis 

- 

9 

M 

62 

Carcinoma Pancreas 

- 

10 

M 

38 

Cholecystitis, etc. 

- 

11 

F 

47 

Cholecystitis, etc. 


12 

F 

38 

Cholecystitis, etc. 

- 

13 

M 

50 

Cholecystitis, etc. 

- 

14 

F 

50 

Cliolecystitis, etc. 

- 

15 

F 

43 

Cliolccystitis, etc. 

— 


♦Negative. 

**Serum discolored in diiutions as high as 1:40. 


Table VI 

Complement-Fixation Reactions by the New Method in Clinically Nonsyphilitio 

Cases of Ceoupous Pneumonia 


NO. 

SEX 

AGE (YBS.) 

TEMPERATURE 

(^P) 

DAYS BEFORE 
CRISIS 

QUANTITATIVE 

COMPLEMENT- 

FIXATION 

REACTION 

1 


20 

■■■■ 

5 


^ . o 


17 


2 

- 

3 


28 


1 

_ 

4 


31 

101.2 

2 

- 

5 

F 

40 

101.4 

1 

1 - 

6 

M 

26 

100 

During 

1 _ 


P 

38 

102.4 , 

2 

1 - 

S 

F 

42 

103 

1 

- 

9 

M 

61 

101.4 

3 

- 

10 

M 

59 

102 

2 

- 

11 


45 

101.8 

5 

- 

12 

lil 

62 

102 

2 

- 

13 

M 

33 

101.4 

1 



•Negative. 
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with a Type TV infection (Table VI). AVe feel absolutely certain that the 
sera of nonsyphilitic individuals in advanced nephritis, in jaundiced and in 
croupous pneumonia before or directly after the crisis, do not yield falsely 
positive reactions in this mctlmd when it is properly conducted. 

SCARLET FEVER 

Finally, a few words may be written regarding the "Wassermann reac- 
tion in scarlet fever. As reported to this society last year there is no evidence 
at all of the occurrence of falsely positive reactions in this disease by the new 
method and we believe the same may be said of most other complement- 
fixation methods in common use today. AVc believe that it may be stated 
without reserve that the serum in all stages of scarlet fever does not yield 
falsely positive AVassermann reactions. In any large series of cases unex- 
pectedly positive reactions may be observed in from 1 to 3 per cent of cases 
as is true in a AVassermann survey of any large number of sick or healthy 
individuals but we believe that when these occur with technically acceptable 
methods that the individuals are worthy of verj' careful study from the stand- 
point of the presence of latent congenital or acquired syphilis or of clinically 
atypical active syphilis. 

Errors in the complement-fixation test for syphilis may bo divisible there- 
fore into two kinds, namely, (a) those due to eiTors in technic in both a falsely 
positive and a falsely negative way and (b) those due to biological factors be- 
yond the control of the sorologist. The percentage of the first group may be 
reduced to an almost negligible minimum by careful technic with special 
reference to the qualities of the antigen and in this society devoted to the 
principle of preserving and increasing the accuracy and practical value of 
medical laboratory procednros it is to be hoped that the members, individually 
and collectivelj', null exert themselves to foster a proper appreciation of the 
tremendous importance which the complement-fixation test can be made to 
possess for the diagnosis of syphilis and as a guide in its treatment when con- 
ducted by properly qualified serologists unwilling to be hurried in their work 
or to adopt anything that sacrifices the maximum degree of sensitiveness con- 
sistent with the specificity of the reactions. Under these conditions we believe 
that the chances of securing falsely positive reactions will be practically 
negligible and to the best of our knowledge positive reactions in the absence 
of syphilis will occur only in frambesia, or yaws, which is almost unknown in 
the United States. Individually and collectively it should bo our aim to render 
available to the clinician a complement-fixation test for syphilis in which the 
occurrence of positive reactions including the unexpected weakly positive reac- 
tions, shall demand, not an apology or excuse on the part of the sorologist, 
but a very careful reinvestigation of the history and clinical status of the 
patient for evidences of syphilis* on the part of the clinician. 

CONCLUSIONS 

1. Falsely negative complement-fixation reactions may occur in oases of 
extremely latent syphilis because of insufficient amounts of “reagin” in the 
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blood, and spinal fluid. The incidence of these may be reduced to a minimum 
by employing a test yielding reactions of as maximum a- degree of sensitive- 
ness as is consistent with speciflcity. 

2. Falsely positive reactions are usually due to errors in technic and can 
be reduced to a minimum by confirming the conduct of the complement- 
fixation test for syphilis to competent serologists unwilling to sacrifice ac- 
curacy for mere speed in returning reports or for economy of time and 
materials. 

3. The new complement-fixation test does not yield falsely positive re- 
actions with the sera of rats, guinea pigs and rabbits with acute and chronic 
trypanosomiasis. 

4. The new complement-fixation test for sypliilis does not appear to yield 
falsely positive reactions with the sera of nonsypliiliUc lepers or with the sera 
of nonsypMUtic individuals with acute and chronic tuberculosis, acute and 
chronic malaria, in advanced pregnancy, advanced diabetes, advanced neph 
ritis, acute pneumonia, acute scarlet fever or with jaundice due to nonsyph- 
ilitic involvement of the liver and its bile duets. 
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SOME PHYSICOCHEMICAL ASPECTS OP HEMOLYSIS'' 


By Edward C. Mason, M.D., Detroit, MicH.,t and Eeed Rockwood, M.D., 

Rochester, Minn. 


INTRODUCTION 


S tudies lu hemolysis have revealed the fact that salt solutions which 
prevent hemolysis, do so in concentrations having very nearly the same 
osmotic pressure; therefore, the theory has been advanced that the red cor- 
puscle is enclosed in a semipermeable membrane, which swells or shrinJis in 
response to the lowering or increasing of the osmotic pressure of the mediums 
surrounding the cell. Such a theory necessitates the assumption that the 


•Read before the Third Annual Meeting of the American Society of Clinical Pathologists, 
June 5”7t 1924. 

tThe experimental part of this work was practically finished while at the Mayo Clinic, 
Rocheste^ Minnesota^ jg included in the report of the annual meeting of the 

Physlo4"car Sty held at St Louis, December 27-29, 1923. 



SOME I’lIYSICOCIIEJIICAL ASPECTS OF HEMOLYSIS 


11 


hemoglobin is retained witliin the cell by a limiting membrane -wliich, when 
taxed to the point of breaking, iuptiires and allows the discharge of hemo- 
globin from the coll. 

With more evidence at hand, one is inclined to question whether osmotic 
pressure plays any part in the process of hemolysis, for it is a well-established 
fact that isosmotic solutions of all salts and nonolcctrolytes are not equally 
efifcctive in preventing hemolysis. Neither can one e.xplain the hemolysis by 
acids, alkalies, saponin, sodium oleato, bile salts, etc., on the basis of osmotic 
pressure changes, nor can the protective action of serum in the presence of 
various hemolytic agents be e.xplained on a basis of altered osmotic pressure. 

laCPERIMnXTAl. DATA 

That the limiting surface of the red blood cell docs not act as a retaining 
membrane is supported by ob.servations .such as arc recorded in Fig. 1, a pho- 
tograph of red cells which have been sectioned in various planes. Two he- 
molyzcd "ghosts” arc shown in the lower left corner for comparison. The 
photograph was taken ten liours after the cells were cut, and it will be ob- 



vie. I. 


served that the stroma still retained the hemoglobin. Eollet observed that 
the cells could be mechanically injured without releasing the hemoglobin 
from its combination with the stroma and this observation has since been 
confirmed by others. Our method for sectioning the cells has been to grind 
them with washed sand in physiologic salt solution and float the cells from 
the mixture. 

The various reactions of the red corpuscle warrants the conclusion that 
it is, essentially, a mass of colloidal components; the chief colloids, from the 
standpoint of hemolysis, being the stroma and the hemoglobin. Apparently 
the stroma-hemoglobin union is of a physicochemical nature and, judging 
from all the available evidence, has the characteristics of certain absorption 
phenomena. It is possible to use vehicles, other than stroma, to combine with 
the hemoglobin and the resulting combination behaves, in many re.speets, like 
the red corpuscle. 

COMBINATION OF HEMOGLOBIN AND KAOLIN 

If a solution of hemoglobin be filtered, it will pass through the filter 
paper unchanged; also, if it be shaken Avith kaolin and again filtered, it will 
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and is not absolute, but is the colorimeter reading obtained by using the 
least colored filtrate as the standard of comparison. The standard being 
practically colorless ivas given the value of 5 . The precipitate remaining 
on the filter paper retained varying amounts of hemoglobin, the maximum, 
naturally, being in the one yielding the least colored filtrate. The precipi- 
tates ivere “hemolyzed” by treating each vdth an equal volume of concen- 
trated solution of secondary sodium phosphate. The dotted line in Fig. 2 
illustrates the results. 

THE RELATION OF HYDROGEN-ION CONCENTRATION TO THE FRAGILITY OF RED CELLS 

Belieiing that the stroma-hemoglobin combination of the red cell is, to 
a certain degree, similar to the kaolin-hemoglobin combination, -we tested the 
response of the red cell to various hydrogen-ion concentrations. Our results 
are expressed in Fig. 3. Each of the eight tubes contained 1 c.c. of washed 



ig 1 washed cell’s, 10 c.c. isotonic phosphate buffer, 3.5 c.c. water, 20 hours. 

C 1 c.c. washed cells, 10 c.c. isotonic phosphate buffer, 2 c.c. water, 17 hours. 

D — 1 tc. washed cells, 10 c.c. isotonic phosphate buffer, after 5 hours. 

Fig. 4. 

cells and to each was added 10 c.c. of phosphate buffered solution made 
isotonic by sodium chloride. No hemolysis resulted in the first eighteen 
hours, at the end of which time 5 c.c. of distilled water was added to each 
tube, colorimetric readings were made and the results obtained gave the 
curve shown in Fig. 3. It wiU be observed that the curve is quite similar to 
that obtained from the kaolin-hemoglobin combination and differs mainly in 
that the kaolin-hemoglobin combination was most stable on the acid side, 
while the stroma-hemoglobin was most stable in the middle and toward the 
alkaline side. Both show a zone of greatest stability, the exact range of which 
has not been determined. 

S.A-LT PROTECTION AG.\INST ACID AND ALKALI HEIIOLYSIS 

The results, expressed in Fig. 3, show salt protection against acid and 
alkali hemolysis, for, as previously stated, there was no hemolysis within the 
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first eighteen horns ; however, wlieii 5 e.e. of distilled water was added to each 
tube, there was definite hemolysis on both sides of the optimal hydrogen-ion 
concentration. Fig. 4 is presented to show somewhat the same condition but 
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approached more gradually. Ten tubes were used, the range in pH being 
from 4.4 to 11 and the degree of hemolysis expressed in terms of 4, 
complete hemolysis being graded as 4. Each tube contained 1 c.c. of 
washed cells in 10 c.c. of isotonic phosphate buffer solution. Line D ex- 
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presses the results at the end of five hours, there being no hemolysis except 
in the tube ivith pH of 11. Water was gradually added, as expressed by C, B 
and A, and the resulting hemolysis charted. It will be observed that the 
tubes, more acid or more alkaline than the optimal range, became partially 
and even completely hemolyzed before any hemolysis appeared in the range 
of optimal hydrogen-ion concentration; also, since such hemolysis appeared 
only ivith dilution, it must be concluded that the salt concentration prevented 
acid and alkaline hemolysis. 

SURFACE TENSION AND HEMOLYSIS 

Many of the hemolytic agents have no chemical properties in common. 
However, lowering of surface tension is one striking physical property com- 
mon to the most active. We have made determinations on surface tension 
and its relation to hemolysis, and an outline of our results is presented in 
Pig. 5. The apparatus used was that designed by DuNoiiy.® The readings 
presented have not been corrected to read in dynes; they were recorded di- 
rectly from the dial and should be accurate enough for comparison. The sur- 
face tension of sodium oleate was studied without and with the presence of 
serum protection. A series of twelve tubes was used, the first tube containing 
sodium oleate, in a concentration of 1-5000 ; the second, 1-10,000 and the dilu- 
tion increased in each tube by 5000 parts of physiologic salt solution, until 
the last tube contained sodium oleate in a concentration of 1-60,000 of so- 
dium chloride solution. It was observed that sodium oleate was active in 
producing hemolysis in concentration of 1-40,000 to 1-50,000. Surface ten- 
sion determinations were made on the series of twelve tubes and found to 
range from 56 in the tube containing sodium oleate 1-5000 to 80 in the tube 
containing sodium oleate 1-60,000, the reading for salt solution being 91 (Pig. 
5). It will be noted that, without serum protection, it required nine tubes to 
reach a surface tension of 75 and the dilution in such a tube was 1-45,000 but, 
with serum protection, only four tubes were needed to reach a surface 
tension of 75, and such a tube contained sodium oleate 1-20,000. These re- 
sults are unexpected, for one would not anticipate that a substance, with as 
low surface tension as blood senim, would increase the surface tension of 
another substance. The results may be due to a direct combination of serum 
and sodium oleate. 

HEMOLYSIS BY HYPOTONIC SALT SOLUTIONS 

The surface tension difference, between a salt solution which is isotonic 
and one that is hypotonic, is entirely too slight to be considered as an impor- 
tant factor in hemolysis by hypotonic salt solutions. In hemolysis by hypotonic 
salt solutions, swelling preceded or accompanied the hemolysis and it is 
usually implied that, when swelling is sufScient to rupture the limiting “mem- 
brane,” the hemoglobin is discharged. We have demonstrated that hemol- 
ysis may or may not be accompanied by increased volume of the red 
cell and, also, that cutting of the cell does not cause the discharge of 
hemoglobin. 
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mscossioN 

Wc have prepared the model “red cells” which differ from those pre- 
viously prepared in that we have used hemoglobin as one of the constituents. 
Wc have also been able to use various vehicles, other than stroma, to combine 
with the hemoglobin and have observed that such combinations rvere most 
effective over a zone near the neutral point. 

Because of the lack of a better term to express the forces operating to 
combine these constituents, wc have been compelled to use the much misused 
term “adsorption.” Mathews has recently written a most illuminating paper 
on the subject of adsorption, in which he presents a plea for a less loose use 
of the term. 

The following, under the section on “Chemical Adsorption of Substances 
and Solution by Solids,” has a most direct bearing on the present discussion: 
“Under this heading are found most of those cases of adsorption with which 
we are familiar, such as decolorization by the use of charcoal; staining and 
dyeing; tanning; the precipitation of proteins; precipitation of one colloid by 
another; capillary analysis by means of filter paper. All of these are cases 
of adsorption, for the reason that the adsorbing substance is of a coarseness 
at least equal to that of the smallest colloidal particle in diameter. But this, 
however, does not alter their chemical powers, and in most or all of these 
adsorptions there can be little doubt that chemical substitutions rather than 
forces of surface tension, or physical forces, are involved.” 

It is evident that our kaolin-hemoglobin and stroma-hemoglobin systems 
belong to this eomprehensive group; however, it seems impossible for us to 
rule out, as Matliews does, the influence of surface tension, for lowering of 
surface tension is one of the most effective methods of breaking the stroma- 
hemoglobin union. 

We wish to agree with Mathews when he states that "surface tension is 
but one of the indirect results of the force of cohesion” and, also, that 
"cohesion is one of the forces of attraction of nature; surface tension is not.” 
Therefore, since lowering of surface ten.sion so closely parallels the bvealdng 
up of the stroma-hemoglobin adsoi-ption, it appears wise to analj'ze the term 
"cohesion.” Mathews states that “Chemical affinity is either electrical or 
magnetic, and probably the former; cohesion is neither of these. Chemical 
affinity appears to vary directly as the number of valences and, inversely, as 
the atomic weight, whereas, cohesion varied directly as the molecular rveight, 
that is directly as the gva\'itational mass. Cohesion involves both gravita- 
tional affinity and chemical affinity.” Prom the last sentence, it appears that 
cohesion is a much broader term than chemical affinity and, since chemical 
affinity does not comprehend surface tension changes, it becomes necessary 
for us to use the term cohesion. However, the term cohesion should be 
restricted to express attraction within a homogeneous system, and the term 
adhesion to express attraction within a heterogeneous system. 

We have shorni that the stability of the kaolin-hemoglobin and stroma- 
hemoglobin systems were disturbed with the addition of acid or alkali and 
have also shown salt protection against acid-alkali hemolysis. These facts, 
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tRliGii togetliGr with tliG fact that the two amphotGric colloids, forming such 
systems, combine only within a zone close to the neutral point, suggests a pos- 
sible relation to the observation made by Bredig. He observed that at the 
boundary of a particle in contact with water there is developed a force of 
surface tension. When the particle is electrically charged the surface tension 
is diminished, but, when the particle is discharged, the surface tension reaches 
a maximum. Therefore, at the isoelectric point, where the charge on the par- 
ticle is nil, the surface tension is a maximal and such a point favors com- 
bination of the particles. 

A study of blood coagulation and hemolysis furnishes some most inter- 
esting points of comparison. It will be observed that all agents, which tend 
to change the red cell from a state of (1) small mass, (2) low hydration 
capacity, (S') maximal cohesion and, (4) relative electrical neutrality, (all 
meaning essentially the same), to a state of (1) larger mass, (2) increased 
hydration capacity, (3) decreased .cohesion and (4) away from the isoelectric 
point, do, to the same degree, promote hemolysis. 

Coagulation of blood in some i*espeets, on the other hand, appears to be 
just the reverse process of hemolysis. There is a rapid change, in blood coagu- 
lation, from a mass of high hydration capacity to one of low, and such process 
is accompanied by a marked change in cohesion, as shown by the enormous 
increase in surface tension. In regard to the isoelectric point during coagu- 
lation, it is interesting to note that the substances which accelerate coagu- 
lation are for the most part electronegative, while autolyzed tissue, which 
really represents tissue decomposed in relative acid condition, will retard 
coagulation. 

CONCLUSIONS 

1. The red blood cells may be cut without the subsequent discharge of 
hemoglobin. 

2. Hemoglobin may be made to combine with vehicles other than stroma ; 
such combination with kaolin is most effective over a definite zone of hy- 
drogen-ion concentration. 

S'. The fragility of the stroma hemoglobin combination varies greatly 
with the hydrogen-ion concentration, the union being most stable in the zone 
of pH 7.3-8.0. 

4. Charts are presented to show a definite salt protection against acid 
and alkali hemolysis. 

5. Serum protection against hemolysis by sodium oleate parallels the 
increase of surface tension produced by adding the serum. 

6. The stroma hemoglobin union is of a physicochemical nature and has 
the characteristics of adsorption phenomena. 
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PHYSICOCIIEinC^VI, ASPECTS OF HEMOLYSIS. II. AN ULTRA- 
JIICROSCOPIC STUDY OP HEMOLYSIS* 


By Reed Eockwood, M.D., Rochester, Minnesota 

(I'cUow in itahcmCj Mayo FouniltiUon) 


I N connection with other stmlics” that have been made on hemolysis, the 
process ol hemolysis was studied by means of the nltramicroscope, with 
special referenee to the morphologic changes produced by different con- 
centrations of different hemolytic agents. 

Bechhold, Krans, Salen and Ilattori, working in Beehhold’s laboratory, 
have reported observations on hemolysis with the use of the nltramicroscope. 
By the use of enzymes, various lipoid solvents, and protein precipitants, they 
have .shown which portions of the cell arc composed of protein, and which 
of lipoid, .and they have demonstrated the various nltrnmicroscopio pat- 
terns formed when one or the otlier constituent is altered. Aside from 
this, their main interest has been in the effect of solutions of mercury, of 
which weak concentrations hemolyze the cell, and stronger eoneontvations 
precipitate the cell proteins. 

As a rc.sult of these extensive observations, Bechhold believes that the 
hemolysis is due to changes in the stroma. Any condition which causes the 
stroma protein, eholcsterin or lecithin to be separated will cause the release 
of the hemoglobin from combination. It is not necessary for all three con- 
stituents to bo affected since, for example, a change in the lipoids alone may 
occur which w'ill bo effective in causing hemolysis. 

methoo of study 

A Siedentopf cardioid condenser was used with a quartz object cham- 
ber. A 1000-watt Mazda lamp in a stcrcopticon served as the source of illu- 
mination. It was found that a water filter was inadequate to filter out the 
heat rays which -would change to some extent the coll structure; a gold glass 
filter, which filters out 95 per cent of the heat rays was therefore substituted. 
Solutions of different percentages of the hemolytic agent were made, and 
one drop of solution was mixed in the chamber with one drop of freshly 
drawn human blood (taken from the same individual in each instance) and 
immediately examined. 

In taking the photographs, a time exposure was found to be necessary. 
The Brownian movement in the cells often obscures the details of cell struc- 
ture. For this reason a series of dra-wings has been added to show finer 
details. Because of the difficulty in keeping the illumination passing through 
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the camera constant from .day to day, the intensity of the light reflected 
from the cells appears to vary from photograph to photograph. The prints 
have therefore been retouched to bring out the proper contrast. In gen- 
eral, it may be said that there' are only two degrees of intensity of light, one 
in the hemolyzed cell, and the other in the cell not hemolyzed. Certain ex- 
ceptions to this oeenr in hemolysis by distilled water and in the reversal of 
hemolysis. The hemokonia, because of their small size and rapid motion, do 
not photograph. The difference in brightness between the hemolyzed “ghosts” 
and their background is very slight. It is very difficult to adjust the illu- 
mination so as to impress them on the plate. Therefore, the number seen 
in the photographs is usually considerably less than the number actually 
present. Photographs were taken of all the dilutions presented in this pa- 
per. Only a few are shown here as examples. 

In the study of the cells a 1.8 mm. objective was used with a 20x Huyghe- 
nean eyepiece, giffing a magnification of about 1900 diameters. 

THE NORMAL ERYTHROCYTE 

Normal human erythrocytes are well shown in Pig. 1. As seen from 
above, the corpuscle appears as a brightly illuminated ring surrounding a 
dark area, through which at times a little light is reflected from the lowest 
portion of the cell. This gives a false idea of the cell structure, and is due 
to the fact that the light is only reflected from the surface as it comes from 
the side. As the cells roll over and over in the field, however, or, as they 
are seen in rouleau formation, it is evident that all parts of the cell surface 
in turn will give a similar bright reflection. 

THE TYPES OP ERYTHROCYTES SEEN IN HEMOLYSIS 

Only a limited number of cell tj^ies are observed under different condi- 
tions (Pigs. 2, 3, 4 and 5). Swollen forms, similar to the normal, but much 
enlarged, are sometimes seen (Pig. 2). The cell which has been hemolyzed 
appears as a faint gray-white ring standing out but slightly from the dark 
background, and smaller than the original cell from which it came (Pig. 3). 

Certain cell forms have long been known to microscopists and called 
“crenated.” It seems to me. after a careful study of these forms, that two 
groups have been included here: one, a true crenation. and the other, con- 
sisting of various degrees of stromatolysis. The truly crenated form is 
apparently a shriveling of the cell Avithout cell destruction, and is probably 
due to some alteration in the Avater balance betAveen the cell and its sur- 
rounding medium. The stromatolytic form is due to an actual destruction 
of the cell, pai-ticnlarly at its surface. Both forms may be combined to a 
greater or less extent, or a cell may first be crenated, and later stromatol- 
ysis oceui'. These forms may also be observed in ordinary microscopic fields 
from the same preparation, although their recognition is much facilitated 
by the intense illumination of the cell surface by the ultramicroscope. I 
cannot ahvays distinguish betAveen these different forms in the case of the 
indiA'idual cell, but by a study of several fields in the same preparation. 
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observing cells as they roll over and over in tbe field, and watcbing tbe 
progress of hemolysis and stromatolysis, or by using different concentrations 
of the same reagent, I can usually decide, in a given preparation, which 
process predominates. 

The erenation (Fig. 4) starts as a scalloping of the cell margin. By 
focusing it may be seen, however, that the surface of the cell is intact, and 
that the two borders of the ring of light surrounding the ceU are nearly 
parallel, as in the normal cell. As the shriveling of the cell conthiues, small 
“chrysanthemum” and “hydrangea blossom” forms are produced, the orig- 
inal source of which is impossible to determine, unless the process has been 
followed, or unless distuiguishnig characteristics are present. 

On the other hand, in the stromatolytic forms (Mg. 5), a thickening of 
the outer rim may produce a nodular distorted appearance. It suggests an 
aggregation of the colloids of the surface into larger particles. Then pieces 
of the cell surface may be distinctly seen to break off and float away into 
the solution, leaving gaps in the surface layer which persist even after care- 



Fig'. 6. — Stromatolysis without liemolysis. 


ful focusing. This process may also result in chrysanthemum or hydrangea 
blossom forms, similar to those of the crenated cell. In certain cases the 
surface breaks down, forming long, trailing, gray-white streamers with 
brighter spots beaded along their course, giving a Medusa-like appearance. 
These forms are particularly observed in cells in which stromatolysis oc- 
curs after standing for a few hours at room temperature. Bechhold has 
noticed these forms as a result of treatment with mercury. 

HEMOKONLA.-LIKE BODIES 

Numerous brilliant granules, corresponding to the descriptions usually 
given for hemokonia, are seen in all of these preparations of the solutions 
of the hemolytic agent mixed with blood. The pieces of cell broken off in 
the process of stromatolysis cannot be distinguished with the microscope 
from those originally present in the serum. Porter, in maldng' microscopic 
studies of autolyzing blood, also observed the fomiation of hemokonia-like 
bodies from these stromatolyzing forms. If the corpuscles are examined, 
diluted Avith sei*um in the chamber, their number is relati\’ely small. If 
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diluted with istonic salt solution, there is a very distinct increase, and this 
also confirms the work of Hamburger, wlio found that cells which had been 
washed in isotonic salt solution or Ringer’s solution revealed the presence 
of lecithin hy ehcmical tests in the solution, and were less resistant to hemol- 
ysis. He found also that this lack of resistance could be done aw.ay with 
by the addition of more lecithin to the cells. The descriptions which have 
been given of hemokonia indicate a lecithin-like substance. These bodies 
arc smaller and appear to be different from those described by Kous and 
Hohert.son ns "fragmentation” forms. It should be noted that these par- 
ticles are seen in .shed blood after treatment with various reagents, and aside 
from their morphology there is nothing to identify them with the hemokonia 
seen in the eircnlating blood. 

If other agents arc added which cause distinct stromatolysis, the num- 
ber of homokonia-like bodies is increased enormously, and this increa.se ap- 
pears to he roughly parallel to the amount of stromatolysis which is ohseiwcd. 
It will he noted that there is an increase in the number of hemokonia-like 
bodies before any definite stromatoly.sis can be observed by the ultramicro- 
seopc, as in the case of isotonic salt solution. 

cn.tKOES raoDUCED nv At.LOWiNo cells to staxd 

If corpuscles in oxalatcd blood arc allowed to stand, even in the ice ho.v, 
changes begin to occur relatively early. IVitliiu five or six hours distinct 
stromatolysis is evident, and numerous particles may be scon to be brealdng 
off from file surface of the eclk, even though they are .standing’ in their 
original serum. Some cronation may be present as well, but the main proc- 
ess is that of stromatolysis. Hemolysis, under these conditions, however, 
does not occur for some days. Thus, the cells in the preparation illustrated 
in Fig. 6 show a marked stromatolysis of the cell surface, hut hemolysis did 
not commence until two days after the photograph was taken. This cellular 
degeneration is not constant and occurs faster in some specimens of blood 
than in others. It seems to be favored by centrifuging, or by washing the 
cells in isotonic salt solution. 

These observations show the relatively small part which the boundary 
between the cell and the plasma can play in hemolysis, since its marked 
alteration does not re.siilt with the release of the hemoglobin from the stroma. 
It has been shown" that the cell could be cut in pieces without the loss of 
hemoglobin. This boundary' or apparent contact surface of the cell must 
he distinguished from the actual contact surface of the hemoglohin-stroma 
union and its surrounding intracellular medium. 

IIEIIOLVSIS BY DISTILLED WATER 

The actual process of hemolysis as seen under the ultramicroscope is 
substantially the same for all the hemolytic agents that have been studied. 
Two points are noticeable: the rather rapid destruction of the individual 
cell, which loses its hemoglobin in from three to five seconds, and the marked 
irregularity in the cell's resistance to hemolysis, many cells persisting for 



24 


THE JOURNAL. OF LABORATORY AND CLINICAL MEDICINE 


a long' time in tlie solution. This is particularly true with certain hemolytic 
agents. . As the cell hemolyzes, it uniformly fades from the bright rim of 
light seen in the normal cell to the faint gray-white rim which outlines the 
disk of the ghost. At the same time it shrinks a little from its original size, 
and this process may continue for a short time after the rim has become 
completely pale. 

In hemolysis by distilled water, there are one or two additional charac- 
teristics. The hemolysis is slower than the usual time of three to five sec- 
onds, and many intermediate gradations in brightness are visible between 
the primary and final forms. The cells are swollen and lose their biconcave 
appearance. There is no definite stromatolysis to be observed in the cells or 
ghosts, but there is a distinct increase in the number of hemokonia-like bod- 
ies in the field, particularly with the higher percentages of distilled water 
(60 to 70 per cent). 

HEMOLYSIS BY ACID 

In hemolysis by the addition of hydrochloric acid, there is also consid- 
erable agglutination which at times makes interpretation of the results diffi- 
cult (Fig. 7). Hemolysis seems to depend not only on the concentration of 
the hemolytic agent, but also on the relative concentration of hemolytic 
agent and cells, and the time which is allowed to elapse. This is also char- 
acteristic of other hemolytic agents besides acid. Thus, with hydrochloric 
acid (N/500) with sodium chloride solution, hemolysis occurs in a few cells 
if not many are in the preparation, but not at all if there are quite a number 
in the field. From N/330 upward, agglutination begins to occur and this 
; is more marked at about N/200. At N/166 and N/142, both hemolysis and 
agglutination are present. The agglutinated cells seem more resistant to 
hemolysis.. With the higher concentration of acid, N/142, there also seems 
to be a little stromatolysis. This is independent of the hemolysis. That is, 
hemolysis may occur before stromatolysis or after, and the ghosts may be 
destroyed, in some cases after hemolysis. 

HEMOLYSIS BY ALICALI 

By the use of sodium hydroxid, nothing especially characteristic is seen. 
There is a little stromatolysis visible in about N/142 dilution and the cells 
hemolyze as described. 

HEMOLYSIS BY SAPONIN 

The hemolysis of individual cells in saponin (1/1000) is very rapid, but 
many cells are quite resistant. Most of the cells in 30 and 40 per cent dilu- 
tions of 1/1000 saponin hemolyze without any visible change in the cell sur- 
face, but the surface is almost immediately attacked, although at a slower 
rate, and glittering particles can be seen to become detached, giving typical 
hydrangea-blossom forms. These cells may or may not become hemolyzed. 
Four forms may be seen in the field at the same time in these concentrations : 
normal cells, normal ghosts, stromatolyzed cells, and stromatolyzed ghosts. 
The study shows the independence of the processes of hemolysis and stro- 
matolysis. 
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HEMOLYSIS BY SODIUM OLEATE ( 1 / 1000 ) 

Stromatolyzed forms are found very early in the series, but all seem to 
begin as crenation, although, later, particles can be distinctly seen to break 
off. There is a marked difference in the size of the cells, which seems to be 




latt, and to a difference in resistance. Since normal, crenated, 

nVQrtlTl*^6cl* 

-itoh^zed forms are seen in the same field, the latter predominating. 
Four forms lutO 

normal cells norn<l<^“ioJ^strated that stromatolysis and crenation are not essen- 
The study shows tinyrd^that the processes go along independently. In most 
matolysis. ns to occur without swelling of the individual cell. 


rilYSICOOHEMICAI. ASPECTS Of HEMOLYSIS 
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THE ACTION OP HYPERTONIC SALT SOLUTION 
The action o£ liypertonic salt solution shows many curious phenomena 
which I am not able to explain. Crenation is greatest at from 2 to 6 per 
cent; there is some hemolysis at 6 per cent. Beyond this, crenation is slight 
and a largo portion of the cells may even be swelled. Hcmolyshs also de- 
pends on the time of action since it becomes very marked in the 6 per cent 
solution if it is allowed to stand a number of minutes. Stromatolysis is also 
very definite at this concentration, and granules can be seen to break off 
singly and in grotip.s. At 14 per cent there is a little crenation, although it 
appears in typie,"!! form in only a few cells. Hemolysis occurs, with and 
without crenation and stromatolysis, although principally without. The ma- 
jority of the cells are not .swollen, although a few in each field are markedly 
.so. Distinct e.aput hlednsa-like forms with waving arms, which may break off, 
arc seen. Tlicsc have been described by Bechhold, and I believe that they 
are merely atypical forms of stromatolysis. 

HEMOLYSIS nY ACTOLYSI.S AND HYPERTONIC SALT SOLUTION 

By autolysis I mean the hemolysis and associated changes which take 
place in the red coll after standing from twelve to eighteen hours at room 
temperature. Simple autoly.sis causes extreme stromatolysis of the cell. Bac- 
teria are seen at times. The Iicmolyzcd stromas appear as usual, except that 
some may have brightly refractilc granules still attached. Bechhold believes 
that these are inside the ghost, rather than on the surface. The granules 
throughout appear larger than those ordinarily seen. There is a tendency 
for a considerable number of the cells to appear swollen, but many are not. 
Some of the swollen cells show stromatolysis. 

Autolysis may be prevented by the addition of from 2 to 4 to 8 per cent 
of hypertonic salt solution. If a higher concentration is used, hemolysis oeenrs 
again, probably due in part to tlic hemolytic action of the larger amounts 
of salt (Fig. 8). The mechanism of this action will be discussed in a 
later paper. In the high concentration of sodium chloride (10, 12, or 14 
per cent), hemolysis has evidently occurred so rapidly that little time has 
been given for stromatolysis, and the cells have been protected in some man- 
ner so that stromatolysis does not occur to any extent, even after standing 
so many hours. 

BIOLOGIC HEMOLYSIS 

There is no definite morpiiologic change in the cells in hemolysis by 
complement and amboceptor. The surrounding rim fades out without any 
change in cell volume. Apparently this type of hemolysis releases the hemo- 
globin Avith less distinct disturbance of the cell than any of the others studied. 

HEMOLYSIS BY HE.IT 

In order to observe the effect of heat on the red blood cell, the gold 
glass filter is removed from the source of illumination for one hour. tVithin 
a few minutes, a few cells hemolyzc, and the number gradually increases. 
There is some stromatolysis, but this is relatively slight. These findings serve 
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DISCUSSION 

At tlie last International Physiological Congress at Edinburgh, Brink- 
man reported further results on the reversal of hemolysis. Through the 
kindness of Brinkman and Szent Gyorgyi, I have received a copy of their 
paper in advance of publication. They, too, have repeated this older work 
and have extended it to include hemolysis by freezing and thawing, and 
hemolysis by linolenic acid. "With this latter substance they have secured 
their most complete reversal. They have made careful studies of the refrac- 
tive index of hemolyzed and reversed blood, and have clearly shown that 
in the course of hemolysis, all the hemoglobin leaves the cell, while Avith re- 
version it comes back to an extent of not less than 60 per cent. This def- 
initely proves the actual fact of reversion and disposes of arguments based 
on optical effects. 

I have also confirmed this work with linolenic acid. Under the ultra- 
microscope it can be seen that the cells are restored without crenation, so 
that they cannot be distinguished from the normal cells as sho^vn in Pig. 1. 
Here again, there is a difference in the brightness of the various cells, due 
to incomplete reversal. Every cell seems to brighten in its outline, indicat- 
ing that it takes up some hemoglobin, but certain cells resume the original 
degree of brillianey. No stromatolysis is observed at any time in the stroma. 
No definite change in volume is observed during hemolysis by linolenic acid 
and reversion. Hemolysis by this substance approaches more closely mor- 
phologically that by complement and amboceptor than any which I have 
studied. 

Other facts, also, point to the existence of reversed hemolysis. Thus, 
von Krogh has shown that hemolysis by sodium hydroxide can be reversed 
in part by the addition of the proper amount of hydrochloric acid.' Fischer 
has made model erythrocytes of fibrin and carmin, and has shown that such 
mixtures are “hemolyzed” by distilled water, acid, alkali, urea, ammonia 
salts, autolysis, and heat, in a manner similar to the hemolysis of the true 
cell. Mason and Eockwood have shown in a previous paper that hemoglohin 
and kaolin, and hemoglobin and agar form reversible compounds which be- 
have, in some respects, as do the true erythrocytes. 

CONCLUSIONS 

1. The ultramicroscope shows that many forms of cells which are com- 
monly called “crenated” are, in reality, various forms of stromatolysis. 

2. Stromatolysis and hemolj’^sis are apparently independent processes, 
and stromatolysis is more marked with certain hemolytic agents at certain 
concentrations than at others. 

3. The process of the formation of hemokonia-like bodies can be observed. 

4. Hypertonic salt solution causes crenation in low dilutions, but causes 
stromatolysis. cell swelling and hemolysis as the concentration is increased. 

5. Hemolysis by autolysis may be prevented by certain concentrations 
of hypertonic salt solutions. 
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6. The apparent cell surface plays a relatively small part in the process 
of hemolysis since it may he profoundly altered by stromatolysis at least two 
days before hemolysis occurs. 

7. The fact that a true reversal of hemolysis may occur under the proper 
conditions may be confirmed by the ultramicroscope. 
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THE laiPOETANCE OF ABSORBING NATURAL ANTISHEEP 
A3HBOCEPTOB FROM SERUJIS TO BE USED IN THE 
COMPLEMENT-FIXATION TEST FOR SYPHILIS*^ 


By Ruth Gilbert, A.M., M.D., and M. J. Wempij:, A.B. 


T here is considerable divergence in the results obtained by different 
investigators as regards the influence of natural antishcep amboceptor 
in human serums upon the complement-fixation test. Some workers find 
that the effect of natural amboceptor is so slight that it can be considered 
negligible while others believe that it introduces a definite source of error. 
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Those who hold the latter view have sought to eliminate this source of 
error either by utilizing the natural amboceptor in each serum or by ab- 
sorbing it with sheep cells. The question of the practical necessity of re- 
moving natural amboceptor in this way has recently been studied in this 
laboratory. 

To begin with, a satisfactory method, partly adopted from methods de- 
scribed by others, for absorbing natural amboceptor from human serums 
was developed. It is effective in removing amboceptor, does not cause the 
serum to become anticomplementary and is less time-consuming than some 
of the methods used in other laboratories. Briefly, it is carried out as follows: 

To 1 c.c. of serum and blood cells (that is, blood poured from the clot 
before centrifugalization) 0.08 c.c. of Avashed packed sheep cells are added 
and the mixture is alloAved to stand ten minutes at 3-6° C. The sheep cells 
and blood must be cold before mixing in order to prevent hemolysis due to 
the complement in the patient’s blood. The serum recovered after centrif- 
ugalization is inactivated and is then ready for use in the complement-flxation 
test. 

In a series of OAmr 6000 serums submitted for the routine complement- 
fixation test for syphilis at this laborator 3 ’', only 730, or approximately 12 per 

Summary of Results Obtained in Complement-Fixation Tests before and after 
Absorption of Natural Antisheep Amboceptor 


Part I Readings Made Immediately After Hemolysis of Serum and Antigen Controls. 
Part II Readings Made After the Tests Had Stood Overnight in the Cold Room. 



NUJIBER OF 

REACTING 

SERUMS 
TESTED BE- 
FORE AND AF- 
TER AB- 
SORPTION 

NUMBER OF 

SERUMS 
SHOWING NO 

CHANGE IN 

DEGREE OF 

FIXATION 

NO. PER 

CENT. 

SERUMS SHOWING INCREASED DEGREE OF FIXATION AFTFJl 
ABSORPTION 

TOTAL NUM- 
BER OF 

SERUMS 

NO. PER 

CENT 

NO FIXATION 

TO SLIGHT 

FIXATION 

NO. PER 

CENT 

PARTIAL TO 

COMPLETE 

FIXATION 

NO. PER 

CENT 

SLIGHTLY IN- 
CREASED DE- 
GREE OF 

FIXATION 

NO. PER 

CENT 

Part I 
Part II 

148 

119 

124 S3.8 

81 G8.1 

24 16.2 

38 31.9 

12 50.0 

20 52.6 

2 8.3 

6 15.8 

10 41.7 

12 31.6 


cent, were found to contain appreciable amounts of natural amboceptor. A speci- 
men was considered to have an appreciable amount if the largest quantity of 
inaetiA'’ated serum used in the complement-fixation test (0.04 c.c.) caused 
complete or nearly complete hemolysis of 5 per cent cells in fifteen minutes 
in the water-bath at 37° C. in the presence of ttvo units of complement. The 
percentage of serums found to contain natural amboceptor in this series is 
from about one-fifth to one-half as high as that reported by other workers. 
This is probably due to the use of the shorter incubation period (fifteen 
minutes instead of sixty minutes at 37° C.) and to the use of only two units 
of complement (0.005 c.c. to 0.007 c.c. of guinea pig serum) instead of the 
fixed quantity 0.1 c.c. of a 1:10 dilution. It is also probable that the degree 
of hemolysis considered to represent appreciable amounts of natural ambo- 
ceptor has varied Avith the different Avorkers. 

Of all the serums under consideration, 359 Avere used in the complement- 
fixation test before and after absorbing the natural amboceptor. Of these. 
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only 148 reacted at all in the tests read immediately after- the hemolysis of 
controls so that our results (a summary of which is given in the accom- 
panying tabic) are based ujron these 148. Of tliese 14S reacting serums, 124, 
or 83.8 per cent, gave exactly the same rcsrrlts before and after absorption 
of the natural amboceptor. Twenty-four, or 1G.2 per cent, gave greater 
fixation or fixation only after absorption. Of these 24 serums .showing an 
increased degree of fixation after absorption, 12, or 50 per cent, showed a 
change from no fixation to slight fixation, 2, or 8.3 per cent, showed a change 
from partial to complete fixation and 10, or 41.7 per cent, showed a slightly 
increased degree of fixation. But tahing 359, the tot.il number of specimens 
tested before and after absorption (this inelirdes the 212 giving no fixation 
as well as the 148 giving some fixation), the percentage giving greater fixa- 
tion after absorption would be G.6. Prom tire fact that only 12 per cent of 
all roirtine serums examined were found to contain appreciable amoirnts of 
natural amboceptor, it could be cstim.ited that less than 0.8 per cent would 
show any difference in reaction because of the removal of natirral amboceptor’. 

AVlicn readings of complement-fixation tests were made after they had 
stood overnight in tiro cold room, the effect of tire removal of natural ambo- 
ceptor upon the reactions was very much greater than when readings were 
made immediately after hemolysis of controls. A summary of the results 
obtained with 119 reacting sentms is gir’eir in this table. Thirty-eight sc- 
iiims, or 31.9 per eent, gave stronger fixation after absorption than before. 
Of these 38, 20, or 52.6 per cent, showed a change from no fixation to slight 
fixation, C, or 15.8 per cent, shorved a eh.inge from partial to complete fixa- 
tion and 12, or 31.6 per cent, showed a slightly increased degree of fixation. 

To srrmmarize, our re.sults hitve agreed with those reported by 01m- 
stead and Kolmer in showing the effect of natural amboceptor to bo less 
apparent if complement-fixation tests are read immediately after the sec- 
ondary incubation than if read after standing overnight. The natural am- 
boceptor has not been found to .iffect the complement-fixation reactions to 
airy appreciable degree when readings arc made immediately after the he- 
molysis of scnim and antigen controls — so that when this method is followed, 
the absorption of natiir.il amboceptor docs not appear to he essential to the 
aocriraoy of the test. 
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THE TEEATilENT OF EHEmiATIC FEVEE WITH THE ETHYL 
ESTEE OF PHENYLCINCHONINIC AGED® 


By C. Philip j\IrLLER, M.D., axd Ealph H. Boots, M.D., New York City 


I N A previous communication^ ‘we Eave reported a study of 20 patients suf- 
fering from rheumatic fever treated -with neocinchophen — the ethyl ester 
of para-methyl phenyleinchoninic acid. This drug ‘vras found to exert an 
antiarthritic and antipyretic action in rheumatic fever comparable to, though 
slightly less effective than, that of the salicylates. It also produced symp- 
toms of drug intoxication similar to those of salicylism: tinnitus aurium, 
vertigo, nausea, vomiting, abdominal distress, and signs of renal irritation. 
These symptoms of toxicity -n-ere in general less marked than in saUcylate 
medication. Ho'wever, it •was suggested that as much caution should be ex- 
ercised in the administration of large doses of neocinchophen as with the 
administration of sodium saEcylate or of acetyl-sahcyhc acid. 

During this clinical investigation of neocinchophen a parallel and more 
or less comparative study was made of the action of another phenylcineho- 
ninic acid derivative — ^the ethyl ester of phenyleinchoninic acid.t 

These two drugs, neocinchophen and the ethyl ester of phenylcincho- 
ninic acid, seem to be the most efficacious of a large group of compounds 
which have been prepared in an effort to secure a derivative as potent thera- 
peutically as phenyleinchoninic acid (atophan, cinchophen), but -without its 

*From the Hospital of the Rockefeller Institute for Medical Research, Xe-n- York. 
Received for publication. March 22, 1924. 

tThis is marketed by the firm of Schering- and Glatz, Inc., under the trade-name of 
Xovatophan Improved. Its formula and that of neocinchophen are 
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Ethyl ester of para-methyl phenyleinchoninic 
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Xeocinchophen 
Xovatophan 
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Ethyl ester of phenyleinchoninic acid : 
Xovatophan Improved. 
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irritating properties. The acid itself exhibits three sti'ildng pharmacologic 
actions: 

l. It increases uric acid elimination. This property gave it its first 
clinical value, and caused it to be quickly adopted as a specific in gout. 

II. It relieves the symptoms of rheumatic fever in a manner similar to 
the salicylates. 

m. It restrains the inflammatory reaction to local chemical irritation — 
its so-called antiphlogistic action — as shown by Starkenstein- and by Dohrn’ 
who found that rabbits receiving phenyleinehoninic acid by mouth, subcuta- 
neously, or intravenously failed to develop the characteristic conjunctivitis 
when mustard oil was applied to the eyes. Hanzlik and Tainter,* on the 
other hand, claim that this antiphlogistic action is not demonstrable when 
other methods of producing local irritation are used. 

Many of the derivatives of phenyleinehoninic acid differ therapeutically 
from the acid itself out of all proportion to their differences in chemical 
composition. Klemperer' has shown that their antigout, antirheumatic, and 
antiphlogistic properties do not run hand in hand. In fact, some of the com- 
pounds retain none of these qualities. According' to Dohrn the ethyl ester 
has no antiphlogistic property in the sense of preventing the mustard oil 
conjunctivitis in rabbits. Very little information is available concerning its 
action in rheumatic fever. 

Method , — Eight patients ill with rheumatic fever were treated tvith the 
ethyl ester of phenyleinehoninic acid. A summary of the clinical data is 
given in Table I. The method of administration was the same as that de- 
scribed for neoeinchophen, i.c., 1 gm. of the drug each hour until the ap- 
pearance of some evidence of therapeutic clleet or of drug intoxication, at 
which time the drug was discontinued for that day. On succeeding days the 
patient was kept well under the influence of the drug and as free as possible 
from toxic symptoms. In other words, we endeavored to maintain the max- 
imum subtoxie dosage. This amount varied considerably and had to be 
determined for each patient, but in general corresponded to the dosage which 
we found necessary for neoeinchophen. The period of administration varied 
from four to forty-one days. 

Six of the 8 patients treated had severe polyarthritis and one mild poly- 
arthritis at the time of administration. In these 7 patients the arthritis dis- 
appeared in 24; to 72 hours after the beginning of medication. In four no 
relapse oceurred. In the three other patients the symptoms -vvere only tem- 
porarily alleviated and reappeared "when the dnrg was discontinued. Coin- 
cident -with the relief of the arthritis there occurred a disappearance of fever 
and rapid heart rate. As with neoeinchophen, there frequently was noted a 
bradycardia during' the first week of administration. 

One patient (Case No. V), though relieved of his arthritis by previous 
treatment with neoeinchophen and with aspirin, showed definite signs of per- 
sistent infection : low-grade fever, rapid pulse, Icucocytosis, and horizontal 
weight curve. Under the ethyl ester of phenyleinehoninic acid he gradually 
improved. 
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This drug also gave rise to toxic symptoms similar in character to those 
of salicylism but milder in degree. While no definite general conclusions 
can be drawn from this small series of cases the possibility is suggested that 
the ethyl ester of phenylcinehoninic acid is less toxic than neoeinchophen. 

One patient, Case No. V (mentioned above), and the three who suffered 
relapses after medication was withdrawn and were subsequently treated 
with aspirin, furnished the opportunity to compare as to therapeutic effi- 
ciency and toxicity the ethyl ester of phenylcinehoninic acid and aspirin — 
one of the established salicylate antirheumaties. The comparison corresponds 
closely to that of neoeinchophen and the salicylates.^ In brief, the latter 
seem to be somewhat more effective in relieving the symptoms of rheumatic 
fever and at the same time more toxic. , 

CONCLUSION 

The ethyl ester of phenylcinehoninic acid corresponds closely to neo- 
einchophen as an antisymptomatie remedy for rheumatic fever. 
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ORGANIC, PROTEIN AND COLLOID SILVER COMPOUNDS 
III. Does the “Colloidal Silver” Become Available as Antiseptic?* 

By Torald Sollmann and J. D. Pilcher, Cleveland, Ohio 


introduction 

A S has been shown in the previous papers of this series,’^ the growth of 
yeast cells is restrained by silver ions. The immediate inhibiting action 
of the various “colloidal” and “protein” silver compounds is due to the 
silver ions which are present in some degree in all the compounds of this 
class. When these are deducted, there remains a very considerable amount 
of silver which, under the conditions of the experiment, takes no part in the 
antiseptic effect and which may be designated as “inactive silver” (Table 
I). It consists mainly of mixtures of metallic silver and of silver oxides, 
perhaps also of obscure silver protein compounds, all in colloidal form. 

•From the Department of Pharmacology, of the Medical School of Western Reserve Uni- 
versity. Cleveland. 

This investigation was supported by a grant from the Therapeutic Research Committee 
of the Council on Pharmacy and Chemistry of the American Medical Association. 
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Tadle I 


Pehcentaoes or Active and Inactive Silver in Some or the More Important Compounds 


Compound 

Total Silver 
Content 

Active Silver 

Inactive Silver 


94 

% 

% 

Silver Nitrate 

63.5 

63.5 

0 

Albargin 

15.0 

13.3 

1.7 

Protarffol 

8.3 

7.5 

0.8 

Collargol 

78. 

1.5 

76.5 

Argyrol 

22.5 

0.4 

22.1 

SiWol 

20.0 

0.2 

10.8 


Assuming it to be cstnblishcd that this colloidal silver plays no part in 
the immediate antiseptic action, tlierc remains the possibility that it might 
become gradually converted into active ionic silver, either by spontaneous 
progressive decomposition of the colloids, or to replace such ionic silver 
as is bound or precipitated in the course of the antiseptic action. This 
theory, that the colloidal silver constitutes a “reserve” of potential silver 
ions, which prolongs the antiseptic ctBcicncy, prevails quite widely, i.e., while 
it is universally conceded that the colloidal silver compounds are much 
weaker than silver nitrate, when the contact is short, it is often asserted that 
they become (relatively) much more active if the contact is prolonged. It must 
be pointed out, however, that this assumption is essentially speculative; no 
objective evidence that would stand reasonable criticism is available. 

The present investigation was intended to answer this question; i.e., 
whether the colloidal silver constitutes “reserve-silver,” that might become 
available under suitable conditions; or whether it remains inert, serving 
merely as a colloidal demulcent. 

The problem was approached from several angles, as will be seen. 

I. THE INFLUENCE OF TIME OF CONTACT ON THE RELATIVE EFFICIENCY OF 
SILVER COMPOUNDS 

If the colloidal silver is capable of gradual transformation into anti- 
septically active silver, its importance would increase with the duration of 
the contact of the yeast with the silver compound; i.e., the efficiency ratio: 

TOlloidal compound increase with the duration of the e.vperiment. 

silver nitrate 

To test this matter, the method previously described was modified so 
that si.v hours, instead of one hour, would be required to form 10 cm. of gas. 
This is easily accomplished by reducing the percentage of yeast; for it was 
found that the time required to produce a given quantity of gas varies ap- 
proximately as the reciprocal of the concentration of yeast, the sugar per- 
centage remaining constant ; i.e., if it is wished to slow the gas formation 
to one-half or one-fourth, it suffices to reduce the percentage of yeast to 
one-half or one-fourth. The agreement is sufficiently close. Another method 
for slowing’ the gas formation consists in reducing the temperature. In our 
principal scries, the two measures were combined; incubating 2 per cent 
yeast with 10 per cent cane sugar at 21° C. (instead of the 4 per cent of 
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yeast at 38° C., used in the standard one-hour method). This yields 10 cm. 
of gas in six hours. Hourly observations were made. Four different con- 
centrations of compounds with widely different proportions of colloidal silver 
(see Table I) were used; namely, silver nitrate, protargol, argyrol, and 
collargol. 

The point of the experiments, then, was this: If the colloidal silver 
becomes gradually activated, the ratio of gas formed in the colloidal com- 
pounds, as compared with that formed in silver nitrate, should decrease 
from the earlier hours to the later hours. If, on the other hand, the two 
run parallel, or if the ratio increases with the time, then the colloidal silver 
has remained inert. 



Curve 1. — Rate of gas formation with different silver compounds. 

Note that the curves are essentially parallel; if the reserve silver had become active, 
the curve would be relatively high in the early periods, and relatively low in the later periods. 

Unpoisoned solution. 

Silver-nitrate, 0.1 mg. 

Protargol 1.5 mg. 

- . . - . . - Argyrol 10 mg. . ^ 

Collargol 5 mg. (all per 10 c.c. of mixture). 


The outcome of all the .series of experiments concurs in showing that 
the ratio of gas formation does not decrease with time; i.e., they show that 
the colloidal silver remains inert; and this whether the concentration of active 
ions is relatively low or relatively high; whether the experiments are made 


Table II 

Quantity op Gas Liberated in Watery Mixture of Yeast 2 Per Cent, Cane Sugar 10 

Per Cent, Incubated at 21.5°C: 



CM. OF GAS 

RATIO OP GAS, COMPARED 

WITH AGNOj^l 

HOURS 

2 

4 

6 

2 

4 

1 6 

Trodxmts and dos- 








age {mg. per 10 
c.c.) : 

AglSTOs 0.1 mg. 
Protargol 1.5 mg. 
Argyrol 10. mg. 
Collargol 5 mg. 

* 

0.3 

* 

0 

2.7 

3.5 

2.5 

2.0 

6.5 

7.5 

6.5 

5.5 

1.0 

* 

1.0 

1.0 

1.3 

0.9 

0.74 


1.0 

1.2 

1.0 

0.S5 

Control uupoisoned 

0.3 

5.0 

10.0 

* 

1.8 

1.5 


♦Present, but too small for measurement. 
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Table IH. 


As IN Tahle II, BUT Normal Saune in Place of WatePw. 




CM. OP OAS j 

RATIO or GAS, COMPARED 

WITH AGNOg^l 

nouns 

- 1 

4 

G 

2 


C 

rroduct and doft- 
age {vxg. per 10 
c.c.) : 

AgNO, 2 mg. 

1.5 

4.5 

8.0 

1.0 

1.0 

1.0 

Protfirgol 10 mg. 

0.4 

5.5 

10.0 

0.27 

1.2 

1 i.eS 

Arg\Toi 5 mg. 

O.S 

4.5 1 

8.5 ! 

0.53 

1.0 

1.1 

Collargol 10 mg. ; 

o.n 

a.Y 1 

6.0 ( 

0.2 

O.G 

I 0.67 


in •svater or in normal saline j -with 2 per cent of yeast at 21® C.j or Tvith 
per cent at 38® C. : under none of these conditions does the silver become 
available. 

For illustration, TiVc may quote the figures of curves of a typical experi- 
ment in water (Table II and Curve I) and in normal saline (Table III). 

The figures are quoted only for 2 hour intervals for the sake of simpli- 
fication. 

It must therefore be concluded that the nonionic silver of colloidal 
silver compounds does not become converted into ionic silver during’ six 
hours of contact with yeast mi.vturc.s; it is therefore antisoptically inert, and 
cannot be considered as ^^reserve-silver.'* 

II. THE QUANTITY OF SILVER AVAIl«VBLi: ..VFTER COMPLETION OF THE STANDARD 
EXPFniMENT 

It may be assumed that the active, i.e., ionic silver produces its effects 
by combining ndth the protoplasm of the yeast, and that it is thereby ren- 
dered inactive. This is confirmed by the observation that a given quantity 
of silver can paralyze only a limited quantity of yeast (K. Zerner and K. 
Hamburger). 2 

The “active” silver can, therefore, be promptly and more or less com- 
pletely removed by digesting with yeast. “Keserve-silver” would not be 
affected by this, except in proportion as it became converted into active silver. 

If, therefore, a just-inhibitory dose of a silver-compound is added to a 
yeast mixture and digested for an hour, the active silver will be more or less 
completely bound, but the greater part of any “reserve-silver” would be 
still available. If, then, fresh yeast is added and again digested, the gas 
formation in the second digestion would be restrained distinctly more by 
preparations containing utilizable “reserve-silver,” than by those in which 
no silver reserve is mobilized ; and if a preparation contains utilizable reserve- 
silver, its antiseptic efficiency in the second fermentation should be greater 
than with vsilver nitrate 

The experiments were conducted in the usual manner, by digesting at 
38° C., a 4 per cent suspension of yeast in 10 per cent cane-sugar solution, 
containing the just-inhibitory concentrations of the silver compounds, and 
observing' the gas formation at the end of an, hour. The tubes were then 
emptied, and the mixture shaken, or rubbed with 1 or 4 per cent of fresh 
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yeast. They were then re-moiinted, digested for a second hour, and again 
observed. 

"When 4 per cent of yeast was added in the second digestion, the gas 
formation was so active' that practically all the tubes were completely filled 
with gas; so that no quantitative conclusions could be drawn. 

The average figures for the other experiments are shown in Table IV ; 
the individual data agreeing well ivith the averages. 


Table IV 

Gas Formation in Yeast Mixtures on 1st. and 2nd. Digestion 



FIRST DIGESTION 
4% YEAST 

(A) 

SECOND 

WITHOUT 
FURTHER YEAST 

(B) 

DIGESTION 

WITH 1% OP FRESH 

YEAST 

(C) 

Silver nitrate 

0.45 mg. per. 10 c.c. 

0.6 cm. 

2.0 cm. 

4.5 cm. 

Protargol, 

4.0 mg. per 10 c.c. 

0 

1.6. 

3.5 

Argyrol 

35 mg. per 10 c.c. 

0 

0.5 

3.75 


Column C shows somewhat less restraint by silver nitrate than by the 
other compounds, in the second digestion; but the silver nitrate was also 
somewhat less efficient in the first digestion and this accounts fully for the 
small difference in the second digestion. 

This line of experimentation therefore leads to the same result as the 
first line; i.e., that the “colloidal silver” in the silver compounds is useless 
as an antiseptic. 

CONCLUSIONS 

The “colloidal silver” of the “colloidal and protein-silver compounds” 
does not exert any antiseptic action even after six hours of contact ; the entire 
antiseptic efficiency resides in the silver ions that are present or become im- 
mediately available. Whatever value the colloidal silver has must depend 
upon demulcent qualities, which would serve to diminish the irritative effects 
of the antiseptic silver ions. It is therefore very doubtful whether the col- 
loidal part of the silver compounds plays any greater part in their thera- 
peutic action than would other indifferent colloids such as the proteins that 
occur in the same compounds. 
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A QUANTITATIVE COMPAEISON OF THE TOXICITY OP THE 
ALKAJHNE ESTERS OP AROMATIC ACIDS USED 
AS LOCAL ANESTHETICS’’ 


By Ciiarujs W. Hooper, A.B., M.D., and Ei-sa Becker, A.B., Ne\y York City 


A ccurately controlled animal experiments sliowing tlie relative toxicity 
of the various drugs used as local anesthetics may have a direct clinical 
application in supplying unbiased data by which the relative safety of the 
drags may be estimated. 

The toxicity of the local anesthetics has been so widely discussed re- 
cently that we will confine ourselves to the results we have obtained by a 
method which from an experimental viewpoint may be considered quan- 
titative. 

Professors Hatcher and Eggleston, 1919, were the first to carry out com- 
prehensive e.xperimental work to determine the relative toxicity of all of 
the drugs used as local anesthetics. They realized that the toxic action of 
the local anesthetics is exerted only after the entrance of the drags into the 
blood stream and therefore that the most accurate method of determining 
the relative toxicity of the local anesthetics is to determine the maximal 
toxicity of each after intravenous administration. They determined the max- 
imal toxicity of each by rapid intravenous injections of water solutions of 
the drugs into oats. The concentration of the solutions varied from one to 
twenty per cent so that the dose could be injected from a syringe in from 
live to fifteen seconds. 

In view of the fact that the ratio of toxicity of each of the local anes- 
thetics varies greatly in different species of animals when injected sub- 
cutaneously, we decided to determine the maximal toxicity by intravenous 
injection in some species other than the cat and also to see whether we could 
develop a method which from an experimental viewpoint might be considered 
quantitative. For this purpose we adopted a test based upon the official 
method used by the Hygienic Laboratory, United States Public Health Service, 
and the manufacturers to determine the toxicity of arsphenamine and related 
products before they are released for distribution. The Government selected 
the rat for this test because the results obtained seemed to be more constant 
than with other experimental animals. Furthermore, on account of their 
small size, a large number of rats can be kept conveniently under uniform 
conditions of diet, weight, etc., and as a result more animals can be used for 
an individual test. 

We have applied a modification of the official technic for the determi- 
nation of the maximal toxicity of the alkamine esters of the aromatic acids 

•Prom the Department of Experimental Medicine. H. A. aietz Daboratorles. 
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used as local anestlieties and have found that the results obtained are very 
accurate and correspond very closely to those- obtained with the cat by Pro- 
fessors Hatcher and Eggleston. 



nga. per kgn. 

Chart 1. — A Quantitative Comparison of the Toxicity of the Alkamine Esters of Aromatic 
Acids used as Local Anesthetics. Maximal Tolerated and Minimal Lethal Dose in Milligrams 
per Kilo Body Weight 


TECHNIC OF THE TEST 

Healthy noupreguant albino rats weighing between 100 and 150 grams 
were employed. The rats were obtained from one source and were kept on 
a constant diet for at least two weeks before the tests. They were fasted 
for from sixteen to twenty hours immediately before the injection of the 
dnigs when they were weighed and the doses administered per kilo body 
weight. "Water was supplied during the fast period. A 2 per cent solution 

Table I 


Comparative Vaeiatiox rx the Toxicity Results Obtaixed ix the Albixo Eat and Cat 
AFTER IXTKAVEXOUS IXOECTIOX OF THE ALKAMIXE EsTERS OF THE AroMATIC 
Acids Used .as Loc.al Axesthetics 



ALBINO 

P^VTS 

CATS 

MAXIMAL TOLER- 
ATED AND MINIMAL 

LETHAL DOSES 

STRENGTH OF 

SOLUTION 

FATAL DOSE 

STRENGTH OF 

SOLUTION 


mg. per kg. 

per ct. 


per ct. 

BUTYX 

7.5-10 

2 

15- 

1 

ALYPIX 

10 -15 

2 


5-10 

cocaixe 

12.5 

o 

15' " 

5-10 

TROPACaCArXE 

15 -20 

o 

lS‘-22*^ 

10 

AFOTIIESIXE 

20 

2 


5-10 

BETA-ETC.UXE 

15 -25 

2 


5 

STOVAIXE 

25 -30 

2 

2.5-30- * 

10 

XOVOCAINE 

45 -55 

2 

40-45* - 

5-20 


‘Fatal dose obtained by Prof. Robert A. Hatcher. See Bonar, M. L.. and Sollmann, 
Torald : Jour. Pharmacol, and Exper. Therap., 1022, x%-iii. 475. 


“Fatal doses obtained by Prof. Cary Eggleston and Prof. Robert A. Hatcher: Jour. 
Pharmacol, and Exper. Therap.. 1010, xiii, 444. 
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of the drug in distilled water was injected , into the saphenous vein at the 
rate of twelve to fifteen seconds for every 0.1 c.c. At least five rats were 
injected at each dose. The animals were kept under ’observation for twenty- 
four hours, during whieh time they were fed the routine diet. The minimal 
dose at which any of a series of animals died is considered the maximal 
tolerated dose. The dose at whieh the majority of a series died is considered 
the minimal lethal dose. 

The abscissae represent the number of milligrams of the drugs injected 
per kilo body weight. The shaded portions of the ordinates show the maxi- 
mal tolerated doses, the unshaded portions the minimal lethal doses. The 
chart shows that butyn is the most toxic of the alkamine esters of the 
aromatic acids used as local anesthetics. The maximal tolerated dose is 7.5 
milligrams and the minimal lethal dose 10 milligrams. The maximal tolerated 
dose of cocaine as well as the minimal lethal dose is 12.5 milligrams. The 
maximal tolerated dose of apothesine as well as the minimal lethal dose is 
20 milligrams. The maximal tolerated dose of novocaine is 45 milligrams and 
the minimal lethal dose is 55 milligrams. 

In the first column are given the local anesthetics employed; in the 
second column the maximal tolerated and minimal lethal doses for the albino 
rat in milligrams per kilo body weight; in the third column the strength of 
the solution injected into the saphenous vein of the rat; hi the fourth column 
the fatal dose for the cat obtained by Professors Hatcher and Eggleston by 
their rapid intravenous injection method and in the fifth column the strength 
of the solution injected. 

It will be noted that the results obtained by the two methods are quite 
comparable and that there is very little variation in the maximal toxicity 
for the two species when the drugs are injected uitravenously. 

It will be noted that the toxicity results obtained by injecting the local 
anesthetics intravenously into albino rats by the above described method are 
clean cut. The difference in the individual susceptibility of the animals is 
slight. The variation between the maximal tolerated dose and the minimal 
lethal dose does not exceed ten milligrams in any of the experiments. The 
results indicate that the method -from an experimental viewpoint may be 
considered quantitative. 



LABORATORY METHODS 


AN ADJUSTABLE DOUBLE-SLIT LAJVIP FOR USE IN SIULTIPLE 
OPTICAL REGISTRATIONS** 


By Louis M. BLvtz, A.M., 2iI.D.» and AViLLmr R. Baicer, Cletoland, Ohio 


INTRODUCTION 

suecossfiil employuicnt of optical manometers and similar types of 
apparatus involves not only a considerable amount of experience but 
also requires careful attention to a large number of details before satisfactory 
photographic records can be obtained. Efforts are therefore being made in 
this laboratory to simplify the practical aspects of such registration. The 
adjustable double-slit lamj) described in tliis communication was constructed 
in order to facilitate the projection of light beams upon mirrors of several 
optical recorders, in such a way as to avoid parallax in the reflected beams. 
This lamp has been successfully cpiploycd during the past year. 


PRINCIPUnS OF OPTICAL REGISTRATION 


To understand the advantages of the lamp it is necessary to recall the 
essential principles which underlie optical registration. The clearness of 
optical records is determined to a large extent by tlie arrangement of the 
three essential parts of an optical sy.stem, namely, the recording camera, the 
projecting lamps and the reflecting mirrors on the manometers or segment 
capsules. A good curve is obtained when the beam of light striking the 
camera slot is focused and has sufficient luminosity, and when the movements 
of the reflecting mirror are adequately magnified. The focus of the beam is 
readily adjusted by shifting the position^of the projecting lens. The lumi- 
nosity of the reflected beam depends (a) on the type of lamp used, (b) on 
the distance between the mirrors and the camera, (c) on the proximity of 
the miiTors to the focus of the source of light, (d) on the width of the 
reflecting mirrors. 

It has been the experience in this laboratory that the best magnification 
is obtained, with manometers and segment capsules of proper vibration fre- 
quency, when the distance between the mirror and camera is approximately 
120 cm. In order to maintain a proper vibration frequency, relatively small 
mirrors (2 to 4 mm. in width) must frequently be used. At this distance, 
and with such small mirrors, the light value of a Nernst lamp is insufficient 
except for very slowly moving photographic paper. The only source of light 


-From the Physiological Laboratory of the Medical School, Western Kescrv-c University, 
cievclnna. Professor Todd and his assistants for the photoeraphs shown In 

this article and to Mr. Joseph Dvorak for the line drawings. 
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SO far available under these conditions has therefore been the D.C. are lamp, 
a very useful model of which has been devised by Wiggersd 

It is often necessary, both in the clinic and the research laboratory, to 
record more than one curve at the same time. In general, such optical 
records are obtained either by using several lamps, one for each manometer 
or segment capsule, or by using a single lamp construeted to project more 
than one beam of light. In comparing the time relationship of such simul- 
taneously recorded curves the question of parallax must be taken into ac- 
count. And probably nowhere is this so important as in the modern exact 
optical studies of cardiodynamics. The duration of the phases of the heart 
cycle are so brief and occur in such rapid succession that even a slight un- 
corrected parallax may lead to a significant error. A little reflection will 
convince one that the presence or absence of parallax depends entirely on 



I 

I 


Fig. 1. — ^A three plane diagram showing how the relation of the mirrors and photo- 
graphic surfaces to the camera slot modifies the amount of parallax. S represents the camera 
slot : P and P’, two positions of the photographic surface ; Ii, I2 and I3, the images of beams 
of light reflected respectively from mirrors m,. mo and ma on the photographic surface P ; 
Fi. I's and I's, the images from the same mirrors on photographic surfaces P’3 : I”3. the 
image of beam from mirror m"3 on photographic surface P. 'The images from m"i and 
m"2 are the same as those from m, and m-. Further description in text. 


the arrangement of the reflecting mii'rors with regard to the axis of the 
cylindrical lens of the photokymograph. Parallax is absent when the centers 
of the reflecting mirrors are in the same plane as the axis of the camera 
slot (m^ and m,, m''^ and mf'n in Fig. 1) ; this is to say the mirrors must 
be horizontal when the camera slot is horizontal and over one another when 
the slot is vertical. Parallax is present only when the above condition is ’not 
fulfilled and its amount depends on {1) the displacement of the mirrors from 
the plane of the camera slot, (5) the distance between the mirrors and the 
lens of the photokymograph and {3) the distance between the lens and the 
photographic surface. The greater the displacement of the mirrors from the 
plane of the camera lens, that is the greater the distance between mj and 
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DI 3 i'if?* Ij the lai'f^op will the parallax become because the angle between 
the two beams will increase. The amount of parallax will also be increased 
if the mirrors are brought closer to the eauieva (compare images of lu, and 
lUj with those of m". and in", in Pig. 1) or if the photographic paper is 
moved awaj' from the lens of the camera (compare I, and I 3 with I', and 
I'j in Fig. 1). In the former case thi.s is due to a greater angle between 
the two beams of light and in tlic latter to the greater separation of tlie 
beams as they travel hack. 

The significance of inattention to parallax is not always the same but 
depends on tlio rapidity witli whieli the photograpliic surface movc.s past the 
slot, for the time value of each linear unit is much less at rapid rates than 
at the slower ones. The above statements can be summed up in the follow- 
ing formula: 



in which p is the time value of the parallax; f, the distance from lens to 
photographic paper; m, tlie distance between the two mirrors in a plane 
parallel to the photographic surface and perpendicular to the axis of the 
camera lens; r, the average distance from the recording mirror to the camera 
lens; and s, the .speed witli which tlie photograiihic surface moves past the 
camorn slot. 

For practical reasons it has not always been possible to obviate parallax 
and therefore various methods have been introduced for evaluating it. For 
the most part they consist either in photographing the beams of light when 
the photographio surface is .stationary, preferably through amber glass 
(Gartcn=) or in simultaneously interrupting the light beams while the records 
arc being obtained. 

CRITKJVr. or OTHER LAMPS 

How do tile various types of optical systems used in the past compare 
according to these prineiples.^ Otto Franlc^ recognized that tlic recording 
of simultaneous curves can he simplified by using a single lamp whieh pro- 
jects more than one light beam. lie accomplislicd this by providing a 
Nernst filament lamp with a triple ohjccth’c. The beams of light from his 
lamp are focused on the several mirrors either by approximating or separat- 
ing the mirrors (a procedure not always possible) or by varying the distance 
between the mirrors and the lamp. In other words, the anioimt of adjust- 
ment Avith this lamp is rather limited. C. Tigerstedt* modified the “i^-ank” 
lamp in two essential details for this reason. His lamp has five objectives 
instead of three, each of whieh is movable independently of the others. A 
Avidep range of adjustment is therefore possible with Tigerstedt s lamp hut 
yet not sufficient for all purposes. Moreover, parallax cannot be avoided 
when using either of the lamps, a fact that these investigators recognized and 
corrected by interrupting the several light beams simnltaneonsly. 

H. Stranb= obtained a double beam of light from a single lamp by another 
principle. He projected tivo closely placed parallel Nernst filaments through 
a single objective and claimed that in this ivay he avoided parallax entirely. 
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or at least reduced it to a negligible factor. Inasmnch as the two filaments 
are fixed, Straub’s lamp has to be adjusted in the same Avay as Frank’s and 
therefore has the same disadvantages. In addition to the draAvbacks just 
mentioned all of the Nernst filament lamps lack the luminosity of the arc 
lamp and moreover they do not permit a Amriation in the AAddth of the beams. 

The arc lamp constructed by 'Wiggers,^ which projects a band of light 
by means of a slit of adjustable Avidth, can also be focused on several mir- 
rors. It alloAvs a good deal of adjustment of the mirrors particularly in the 
axis of the light band. Parallax is ahvays present, hoAvever, because the 
axis of the light band is at right angles to the axis of the camera slot and 
therefore does not alloAV one to place the mirrors in the plane of the camera 
slot. Wiggers has minimized the amount of parallax to 0.75 mm. AAdien the 



Pig'. 2 . — A three plane diagram of the double-slit lamp sho'sving the important details 
of its construction. The side of the hood H and the dra'w tubes Ho and Hi toward the 
observer have been removed in this diagram in order to show the course of the light beams. 
Description is given in text. 

mirrors are 120 cm. from the camera by placing a narroAV hood 16 cm. long 
in front of the camera slot. The parallax in the system is determined by 
Garten’s method. 

THE ADJUSTABLE DOUBLE-SLIT LAMP 

The adjustable double-slit lamp AAdiich Ave -built and AAdiieh is described 
in this communication combines the Amluable features of the preceding lamps 
and at the same time obAuates many of their difficulties. With it Ave are able 
to project tAvo parallel bands of light, to adjust the AAudth of eaeh of the 
bands independently and aboA^e all to vary the distance hehveen them. The 
luminosity of this lamp is sufficient eAmn at a distance of 120 em. and Avith 
bromide paper moAung past the camera slot at a rate of 135 mm. per second 
as proved by actual test; an efficiency reached only by Wiggers’ arc lamp. 
There is no difficulty AA'ith focusing and there is a large margin for adequate 
magnification of the curves. Parallax can readily be avoided simply by see- 
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ing limt the two mirrors lie in tlie plane of the camera lens. In fact we have 
calculated hj’ the formula given and proved by actual experiment that the 
amount of parallax produced when the mirrors are separated 1 cm, in a 
plane at right angles to the camera slot, is less than 0.15 mm. The ability 
to shift the bands of light independently allows a greater freedom in the 
placement of the manometers than can he attained with any other lamp 
heretofore described, a feature of great significance when studying tbe pres- 
sure eliangcs in the various licart ebambers. Adjustments of the various 
manometers (or capsules) can be made without throwing everything out of 
line; all that is required is to shift tbe band of light concerned to a new 
position. 

A schematic drawing of the lamp and the course of the light beams is 
shown in Pig. 2. The principle cmjiloyed is to bring the light w'hich passes 
through the two variable slits S, and S, on the exact optical center of a 
projecting lens (P.L.) b}’ means of a condensing lens (C.L.) and then to 
allow the light to spread as two bands B, and B. to be reflected from two 
mirrors (Id) ns rays HB and RB.. The details of the lamp are as fol- 
lows: A 4-amporc 110 D.C. SpiTieer arc lamp (C-. C->-) is mounted on a 
bar (S-B.) which slides on a long steel bar (L.B.) 2,5 cm. in diameter and 
S3 cm. long. The lamp is fixed in position bj- tightening a set screw (S.H.). 
The whole apparatus may be tilted at various angles by the set screws 
(A.S.). These are 9 cm. in length and are set in a cross bar which is fastened 
to the back of the long steel bar. Each of the screws is licld in position by 
moans of a lock nut to enhance rigidity. 

The projection system wbieli consists essentially of a condensing Ions 
(C.L.), a projecting lens (PL) and an adjustable double-slit mechanism 
(Sh.), is supported in a eirciihir flat steel clasp resting on the top of the 
■upright bar (B.S.). AVitli this arrmigemeiit the projection system can be 
revolved around its long axi.s so that the bands of light can be projected 
perpendicular to the camera slot at all timc.s, regardless of whether the slot 
is vertical or horizontal. 

The condensing lens is an ordinary biconvex Ions 5 cm. in diameter intli 
a principle focus of 9 cm. It is used to bring the light (P.B.) from tbe 
positive carbon (C -t) to a focus in the center of the projecting lens (P.L.). 
In other words the arrangement is such that the light from the two slits 
-comes to a point in the optical center of the projecting lens, regardless of 
their width or position. Spherical and chromatic aberration are prevented 
in this way even when inexpensive lenses are employed. 

The projecting lens is also biconvex and has the same diameter and 
.focus as the condensing lens. It is mounted in a telescoping draw tube (H,) 
in front of the slit mechanism and it can be placed at any distance from 10 
to 18 cm. in front of the slits by adjusting the draw tube. This adjustment 
■allows the images I, and L to be focused sharply on the camera slot_(C.S.). 

The distance between the slit mechanism and the condensing lens is fixed 
■at 4 cm., the light from the positive carbon being focused on the projecting 
lens by shifting the position of the arc lamp on the long bar. The space 
Iietween the arc lamp and the condensing lens is made light-tight by a te e- 
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scoping draw tube (Ho) which allows the lamp to be placed anyivliere from 
9 to 35.5 cm. behind the lens. 

The principal axis of the entire optical system is parallel to the long 
bar (L.B.) and 15 cm. above it. In most of onr work we have set the system 
at the following distances: Positive carbon to condensing lens 21.5 cm.; 
condensing lens to slits 4 cm.; slits to projecting lens 10 cm.; projecting lens 
to mirrors 10 cm.; mirrors to camera lens 120 cm.; camera lens to photo- 
graphic paper 1 cm. 




Fig’. 4. — Front view of the shutter mechanism described in text. 


THE DOUBLE-SLIT SHUTTER MECHANISM 

The construction of an adjustable donble-slit mechanism constituted a 
mechanical problem of the greatest difficulty. Figs. 3 and 4 are introduced to 
make clear the details of its structure as it was finally built. It consists of 
a brass aperture plate (A) 7.5 cm. square and 1.6 mm. thick, on Avhich are 
mounted six sliding bars, 3.5 mm. thick and 5.5 cm. long; the tivo outer bars 
(B) being 4.8 mm. Avide, the tAvo inner ones (C) 2.8 mm and the intermediate 
bars (D) 12.7 mm. The aperture plate has tAVO oblong openings (H), 12 
mm. by 40 mm., AAdiieh are separated by a rib of metal (I) 4.8 mm. AAdde. 
The inner and outer bars on each side are connected at the top and bottom 






DOUDLE-SLIT LAMP USED IN OPTICAL REGISTRATIONS 


53 


by two tubes (E) 3.2 mm. in outer lUaractcr and 1.6 mm. bore, the distance 
between the bars being fixed at 19.2 mm. Tins constitutes the sliding frame 
(X). The two tubes of tliis frame slide on two parallel round rods (P) 
ivliicli are 1.6 mm. in diameter and 7.5 cm. long. The rods are mounted so as 
to form an angle of exactly 90° with the rib of the aperture plate and are 
fastened at either end to a bar (G) which is screwed to the aperture plate. 
The intermediate bar (D) slides on the tubing of the sliding frame. The 
space between the inner and outer bar forms the slit opening on each side 
(J), the under surface of the bare adjoining the slit being beveled to form a 
knife edge. The .space between the inner bars of the two sliding frames is 
bridged by a metal hinge (K) which foi-ms a light-tight partition and prevents 
light from passing through this space. 

The position and width of each slit can be altered independently by 
means of four thumb screws (L and JI), two on each side, which work against 
four tension springs (S). The tension springs are fastened to pins (P) 
placed in the slide rod supports (G) and the intermediary bar (D). This 
arrangement allows the springs to exert an outward pull both on the inter- 
mediary bar and the sliding frame (XI. The outer thumb screw (L) which 
is hollow is threaded through the slide rod support (G) and presses against 
the outer side of the outer bar (B). When it is screwed in, it forces the 
sliding frame and with it the slit towards the mid-line. "When it is screwed 
out the sliding frame is pulled away from the mid-line by the tension springs. 
The inner thumb screw (Jl) passes through the hollow outer thumb screw 
(L), is threaded into the outer bar (B) of the sliding frame and presses 
against the intermediate bar (D). When it is screwed in, it forces the inter- 
mediate bar towards the mid-line narrowing the slit. When it is screwed 
out the tension springs pull the intermediate bar outward and widen the slit. 

The width of each slit (J) can be varied from 0 to 1 mm. The distance 
between the slits can be varied from 6.4 to 25.4 mm. When the mirrors are 
placed 10 cm. in front of the projecting lens it means that the mirrors can 
also be shifted a like amount. 

The aperture plate of the shutter mechanism is fastened to a plate on 
the end of the metal tube which holds the condensing lens. A piece of as- 
bestos 3.5 mm. thick is interpo.scd between these plates in order to prevent 
the conduction of heat to the shutter mechanism by the metal. The telescope 
tube holding the projecting lens has a plate at its free end which is also 
fastened to the aperture plate by four threaded pins at (Y). A space of 2 
cm. is, however, left behind the shutter mechanism which allows a free 
circulation of air and helps to prevent an excessive rise in its temperature. 
For the sake of clarity these attachments have been omitted in the diagram 
given in Pig. 2. 
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A NEW UNIVERSAL OPTICAL MANOiVETER.^ 


Bx Carl J. Wiggers, and Willlam R. Baker, Cleveland, Ohio 


I T is a relatively simple matter to construct an optically recording rdan- 
ometer wMeli is sufficiently sensitive to record tlie details of intraventric- 
ular and aortic pressure changes and still has the requisite inherent vibration 
frequency to reproduce them with accuracy. It is a far more difficult task, 
however, to design the instrument so that it is satisfactory in experimental 
work. To do this the anatomic difficulties in its application, the proper 
alignment in relation to illuminating lamps and camera and a certain flexi- 
bility in adjusting the reflected beams horizontally as well as vertically have 
to be taken into consideration, not to mention the necessity of maintaining 
an adequate “light value” in the i*efleeted beams. 

In 1914, one of us^ described a form of optical manometer which repre- 
sented so great a technical advantage over existing forms that it has proved 
the instrument of choice in our laboratory ever since. In spite of several 
minor changes leading to simplification this instrument still has certain dis- 
advantages which not only necessitate a certain amount of skill in its opera- 
tion but which also somewhat restrict its uses. 

Briefly these disadvantages are as follows: 

1. In order to obtain a vertical and horizontal adjustment of the reflected 
beam, a second tilted and rotating mirror was employed. As a first surface 
mirror is not feasible (owing to accidental sprinkling with blood and solu- 
tions) the intensity of the reflected beam is so greatly reduced that good 
records cannot be obtained at paper speeds greater than eighty mm. per 
second. On the other hand, on slow paper and on film, good results are often 
frustrated by the reflection of double images (i.e., both from the front and 
silvered surfaces of the mirror). 

2. The manometer can only be used vdth photokymographs having a 
vertical slot and horizontally moAung paper, a disadvantage because the 
cameras available commercially have aU been developed in connection with 
string galvanometers and therefore have horizontal slots and a vertical move- 
ment of the paper or film. 

3. Inasmuch as the manometer cannot be tilted far from a vertical posi- 
tion after insertion and as the segment surface cannot be altered independ- 
ently of the entire manometer, it is technically difficult and at times im- 
possible to place manometers close enough together to record pressures from 
adjacent points in the cardiovascular system. This also prevents their illumi- 
nation by a single source of light such as described by Katz and Baker thus 
entailing the necessity of maldng careful and repeated cheeks as to possible 
errors of parallax. 

•From the Physiological Laboratory of the Medical School, Western Reserve Univer- 
sity, Cleveland, Ohio. 
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The new model obviates all of these disadvantages, is easier to operate 
successfully and not only yields better contrast in records at similar speeds 
but can be used with bromide paper traveling up to 150 mm. per second. 

As shown in Fig. 1, the apparatus consists of a vertical glass tube 1.6 
cm. in diameter and 8 cm. long, closed above by a stopcock and bulb. To 
the stem of the latter a calibrating manometer may be attached and through 
this avenue a small quantity of anticoagnlation fluid may also be introduced 
in order to prevent or dislodge accidental clots in the cannula. At the bottom, 
the standard cannula fittings described in the older form arc attached. The 
segment capsule fixture is attached to a short lateral T-tube 4 cm. from the 
bottom of the glass manometer tube. 

To this is attached the metal fixture providing for a movable segment, 
capsule surface (A), 4 mm. in diameter. This fixture is constnicted as fol- 


I 





Fie 1 . 

lows: The segment capsule with a groove for fastening the mbber dam 
is fitted to a hoUow brass ball {B). This is accurately ground to make a 
ball and socket joint "with the metal attachment cemented to the short lateral 
glass tube and is firmly held in place by a lock ring (C). By means of this 
S'wivel joint, the entire capsule and its mirror can be adjusted in. any direc- 
tion by a convenient handle (i?)- Not only does this permit slight shifting 
of the light beams rcficcted to the camera slot, thus dispensing entirely with 
a second mirror arrangement, hut by turning the ball through an angle of 
90° the chord side can be s%vnng to the right and the apparatus used with 
vertical beams and "with cameras in which the paper moves vertically. The 
advantage of this arrangement in avoiding errors of parallax has been em- 
phasized in a preceding paper by Katz and Baker. 

In order to project a base line a second small mirror is carried on a 
small platelet {E). This is connected with the hollow ball (i?) and segment 
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capsule in such a way that the mirrors attached to the rubber of the segment 
capsule and the platelet respectively, move together as the ball is rotated 
by the handle (D). Independent adjustment of the "base line mirror” is 
also possible, however, by another but smaller swivel joint controlled by a 
handle (F). When final adjustments have been completed the large ball is 
securely locked by tightening the ring (C) thus making disarrangement dur- 
ing the course of an experiment impossible. 

The manometer has been tested practically during the past year in a 
diverse series of experiments, both with simpler forms of are-lamps and with 
the double-slit mechanism described by Katz and Baker. These tests have 
demonstrated that this instrument contributes greatly to simplify the technic 
of optical registrations of dynamic phenomena of the heart and circulation. 
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THE IMPROVED NEUBAUER RULING FOR BLOOD CELL COUNTING'^' 


By Suvieon Trenner, Philadelphia, Pa. 


T he Neubauer ruling has now generally supplanted the various rulings 
hitherto used in hemaeytometry, as it combines all the advantages of the 
original Thoma, with its cell depth of 0.1 mm. and its central counting area 
of one square millimeter subdivided into 400 small squares for counting 
red cells, with an additional area of eight square millimeters, the four corner 
squares of which are subdivided into sixteen small squares to facilitate the 
counting of white cells. 

For many years it was the custom to count the red cells in either the 
Thoma or Neubauer rulings in gi’oups of twenty-five %oo nam- squares, but 
it is now the almost universal practice to count these cells in groups of sixteen 
squares. This method saves time and insures gi’eater accuracy as no compu- 
tation is required, it being only necessary, with a dilution of 1:200, to add 
four ciphers to the count of eighty small squares. 

To meet the wishes of the advocates of both methods, and possibly be- 
cause of manufacturing difficulties at that time, the small squares were divided 
in the Thoma and in the original Neubauer rulings into groups of both sixteen 
and twenty-five by the addition of an extra line in the middle of every fifth 
square (see Pigs. 1 and 1-A). 

The need for a simple boundary occupying less space than this and less 
confusing in use was suggested in a personal communication by Roger S. 
Mon-is M.D., University of Cincinnati. This improvement, based upon the 
sugo’estion of Morris and now embodied in the improved Neubauer ruling, 
consists in the division of the 400 small squares comprising the central square 
millimeter into twenty-five groups of sixteen by a new "split” line. 

^rom the Laboratorj' of Cytometry, Arthur H. Thomas Company, West Washington 

Square. Philadelphia. Pa. 
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This appears under the microscope as a transparent boundary line for each 
gioup of sixteen small sfiuarcs (see Z‘7gs. 2 and 2-A) and, since tlie confusing 
line through the middle of each fifth square has been eliminated, the area of 
the entire 400 squares is available for counting instead of 256 as in the 
original Ncubuuor. 

The eouuting of cells, with a 16 mm. objective, in groups of sixteen small 
squares instead of iii larger groups of twenty-five squares permits the use 
of the center of the field. 

Some of the advfintagcs of this itnproremoiit in ruling, in combination 
with the technic recommended for its use, are as follows: 
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Flff. 1. — ^Entire area of ortffinnl Neubauer 
ruUne In wlilcli the groups of 16 sm/iJIest squares 
are sepamtoa by an extra line In the nnuulc of 
every fifth square. 


FJff. 1-A. — Group of 
16 smallest sQuares of 
onffhial Neubauer ruling 
showing boundary by flDh 
squares with extra line in 
rnlddlo of each. 


There is no confusion in orienting and grouping the lines and cells in counting, as the 
tvorkcr passes from group to group with case and certainty. 

There is less eye straui in continuous counting as the field is small, flat, and evenly 
illuminated and the observer is not compelled to keep his eye dose to the ocular or rigidly 
in tho optical axis. 

Continuous manipulation of the fine adjustment is unnecessary os the ruling is in sharp 
contrast to the oxti cme corners of tho group and all the colls and squares arc in perfect 
focus simultaneously. 

Higher cycpiecing is possible without rcmoTal of spectacles than when a larger group 
of twenty-fivo squares is counted. ^^Sweating^^ of the eye Jens and the resultant loss of 
definition is to a groat extent prevented. 

Tho draw tube can be extended for increased magnification when necessary without 
undue distortion or breaking down of the image. 

Photographic records can be made with a 16 mm. achromatic, 0.G5 N. A., objective 
that are ."harp to the comers of the group. 

ThD tcchnie of counting is quickly convoyed by the demonstrator and grasped by 
the student. 

The entire centra! square miUimeter is conveniently visible in the field 
of the 16 mm. objective, just as in the Thoraa and original Neubauer ntlings. 
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The four corner square millimeters are, as in the original Neubauer, each 
subdivided into sixteen squares for convenience in counting -white cells. 

The improvement iu ruling involves no basic change in the usual count- 
ing technic, as the same subdivisions of the nine square millimeters of count- 
ing area of the original Neubauer ruling, are retained. 

"With the improved Neubauer ruling the count is made from the center 
of the -ophite or transparent line — ^visible as a result of the splitting of the 
line bordering each group of sixteen small squares — to the next engraved 
line -when counting the cells in one square, or to the center of the next trans- 
parent line -when counting the cells in a group of sixteen squares, employing 
the usual rule regarding cells touching the lines on t-nm adjacent sides. 

If the -worker prefers metric computation by counting in groups of 
tAventy-five squares, this can be accomplished by counting the cells in the 
nine small squares bordering on two adjacent sides of the split boundary 




Fig. 2. — Entire area of improved Neubauer ruling', 
showing split boundarj" lines. 


Fig. 2-A . — Group 
of IG smallest 
squares of im- 
proved Neubauer 
ruling showing split 
boundarj’^ lines. 


Une of the group of sixteen squares. The counting of four such groups 
Avidely separated gives the same metric red cell counting unit as in the Thoma 
and original Neubauer niUngs. The same result is also attained by counting 
the cells in five rows of twenty small squares each horizontally across the field. 

Cells can be counted by any of the several methods in general use; i.e., 
horizontally across the field, diagonally, or the center and corner squares, 
AA-ith increased facility because of the absence of the confusing extra line in 
eA’ery fifth square. 

"When the greatest possible accuracy is desired, a double chamber is 
used, AAith a drop from each of tAvo pipettes, and the cells counted in the 
entire area of both rulings. This can be done A\dth greater convenience 
than Avith the original Neubauer and Thoma rulings as there is no bisection 
of the peripheral rectangles in the improved Neubauer ruling. 



QUANTITATI^nE JIETHODS FOR THE DETERMINATION OP FORMIC 
ACID IN BROOD AND URINE* 


By P. Dk Eds, San Francisco, Cal. 


jV^ETIIODS for the determination of small quantities of formic acid in 
blood aqd urine arc essential in studies of the fate of formaldehyde, 
lie.'cametliylenamine, and methyl alcohol in the organism. Such methods 
should permit the determination of very .small quantities of formic acid in 
order to ascertain with a reasonable degree of certainty the possible occur- 
rence of formaldehyde in low antiseptic concentrations from the hydrolysis 
of hc.vnmethylcnnminc, and the possible conversion of methyl alcohol to for- 
mic acid. Methods answering these requirements arc not available in the 
literature, and the methods that Iiave been used are not only not sensitive 
enough, but also inaocur.ito, thus rendering our present knowledge of the 
fate of formaldeliyde and its compoiind.s, and of methyl alcohol insecure, 
and a reinvestigation of the entire subject desirable. 

Tho object, of thi.s paper is to demonstrate the unreliability of the meth- 
ods of Pohl,* and Autenrieth' for the determination of formic acid in urine, 
and to propose methods u-hicli are applicable to blood and urine for the 
determination of such small quantities of formic acid ns 0.12 mg, in 25 
c.c. of blood, and 1.2 mg. in 150 c c. of urine, corresponding to about 1:200,000 
and 1:125,000, respectively. Before proceeding to a description of the pro- 
posed methods, the older methods will be discussed. 


OLDER METHODS 

The principal quantitative methods for formic acid described in the 
literature depend upon tho reduction of salts of silver, or of mercury, the 
product of reduction then being estimated by gravimetric or volumetric proc- 
esses. The reduction of mercuric chloride to calomel is typical of these 
methods. 


1. Method of Autcnrklh for Prme.— Three hunCred c.c, o£ urino cro treated with 
30 c.c. of 25 per cent phosphoric acid, and placed in a 750 c c. Jena glass flask with a 
few pieces of broken porcelain. Tho flask is connected with a condenser for direct dis- 
tillation. Heating is started with n small flame to prevent frotliing, tlio intensity of tho 
heating being gradually increased. Three hundred e.c. of distillato are collected in a 
graduated cylinder. Distillation is stopped, 300 c.e. of water added to tho residue and dis- 
tillation resumed. This process is repeated until the distillate is no longer acid, this point 
being reached when a total of 1,400 to 1,500 c.c. of tho distillato are obtaiued, Tho com- 
bined distillates are now treated with an csccss of caldum carbonate, and evaporated on 


•Submitted In partial fumilrncnt of tho Ihoala (Part I) reoulrcmcnts for the desreo of 
°°*°''prom'’thlf“riepartment of PharnmcoloEJ-. School of Medicine, Stanford University, San 
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using starcli as indicator in the usual way. The number of cubic centimeters of N/10 iodine 
required multiplied by 0.0023 represented the amount of formic acid in the volume taken 
fot analysis. 

A great many trials were made witli this method without obtaining sat- 
isfactory results. Successive determinations on the same blood failed to 
give check results. In most instances, metallic mercury in varying amounts 
was one of the products of reduction, and in the presence of metallic mer- 
cury the thiosulphate titrations are obviously meaningless. However, the 
titration feature of the method was recognized as desirable and was made a 
part of the method to be proposed. The chief difficulty with blood was to 
obtain a filtrate free from reducing substances other than formic acid. 

Various methods of obtaining such a blood filtrate were tried. Precip- 
itation of the protein vdth 95 per cent alcohol, with absolute alcohol, with 
absolute alcohol followed by the addition of a saturated alcoholic solution of 
zinc chloride proved inadequate when the modified Stepp and Zumbusch 
procedure was applied to the filtrates. Cheek determinations were not ob- 
tained, and reduction of mercuric chloride to metallic mercury usually 
occurred. Finally, it was found that treatment of the blood with picric 
acid completely eliminated the difficulties encountered vdth other precipi- 
tants, and permitted the estimation of 0.1 mg. of formic acid in 25 c.c. of 
whole blood. The following procedure was adopted for blood. 

PROPOSED JIETHODS 

1. Blood . — The sample of blood (10 c.c. to 25 c.c.) dra'wn into a pipette 
moistened vdth saturated oxalate^is placed in a glass stoppered cylinder of 
100 c.c. capacity and diluted to 50 or 60 c.c. Avith distilled Avater. The cyl- 
inder is stoppered and inverted several times to insure good mixing and 
hemolysis. After removing and washing the stopper carefully with a few 
cubic centimeters of water, 5 gm. of picric acid are added. The cylinder is 
gently rotated until the picric acid sinks. The sides of the cylinder are then 
washed down with distilled water and the volume made up to the 100 c.c. 
mark. The cylinder is now stoppered and shaken vigorously until any emul- 
sion foiTued is broken up, and there is no further change in color. The final 
color should be a muddy yellow. The material is thro'wn upon a large fil- 
ter, and the filtrate collected in a 100 c.c. cylindrical graduate. Filtration 
is continued until dripping from the funnel ceases. A clear yellow filtrate 
results. Fifty c.c. of the filtrate are transferred to a 300 c.c. Florence fiask, 
and 5.0 c.c. of mercuric chloride reagent added. The composition of this 
reagent is the same as that of Fincke® and consists of the follovving ingre- 
dients: mercuric chloride 10 per cent, sodium chloride 10 per cent, and 
sodium acetate 15 per cent in distilled water. Then the mixture is heated 
on the water-bath for 2 hours and the amount of calomel formed is deter- 
mined volumetrically as follows : The fiask is cooled in running water, and ■ 
10 c.c. of 25 per cent hydrochloric acid are added, followed by 4 gm. of 
potassium iodide and 10 c.c. of N/10 iodine solution. The fiask is rotated 
until all the calomel disappears, by conversion to the soluble mercuric chlo- 
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i-idc. The excess iodine is then titrated with N/10 sodium thiosulphate from 
a mieroburette of 5 e.c. capacity, using starch as indicator. The end point 
is the change from green to yellow, and is quite sharp by daylight, less so 
by artificial light. The calculation is as follows: 

e.c. of N/10 iodine x 2 x 0.0023 = gm. formic acid per volume of blood taken. 

This method was applied to horse serum, whole beef blood, and whole 
dog blood before and after the addition of known amounts of formic acid. 
Typical data arc presented in Table II. 

Table II 


Dr.Ti:Ri[iNATioN' OP Formic Acid ik Blood and Serum 


m.oon on seku-m 
( 2o c.r.) 

1 

1 rOKMJC ACID .IbDED 

KORMir ACID rmiN’D 

PER CENT RECOVERr 


K"!. 

gm- 


\VhoI(« IL-of BIoo.l 

none 

none 

none 

Wlmlc B'^cf Blooil 

0 00470 

0 00.5.1 

117 

Whoir Bocf Bloofi 

o.noiM 

0 00137 

114 

Wliolo B:cf Blood 

OOOOpJ 

0 00013 

lOS 

Iforso Sonnn (iirc'^oncd) * 

none 

none 

none 

Horse Scrum (picscrvrd) 

0.001 T5 

0 00115 

100 

Horse Sonim (preserNed) 

ooonr> 

0 00111 

OG.C 

Hotfe SetUTW (pTe^crred^ 

0 ooer.o 

1 oooeso 

100 

Horse Sonim (preserved) 

0 ooc.'io 

0 00220 

100 

“Wholo Dog Blood 

0 no(v>n 

I 0.00050 

100 

'Whole Doff Blood ' 

0.000)2 1 

1 n 00011 

01.7 


It is seen that amounts o£ formic acid as low as 0.00012 gm. in 25 c.c. 
of whole blood or sonim can be satisfactorily determined, or in other words, 
a concentration of about 1:200.000. The blood and semm blanks gave no 
values for formic acid, indicating that picric acid effects a complete removal 
of reducing substances other than formic acid in these fluids. Accordingly, 
the .sensitivity and accuracy i.s great enough for all purposes necessary in 
studios on the distribaition of formate, and the fate of formaldehyde and its 
eompounds, and of methyl alcohol in the organism. However, before the 
method could be applied in such stndic.s it was necessary to ascertain to 
what extent these agents will give positive results with the proposed method 
and whether or not they can be removed. Interference from formaldehyde 
and hcxamcthylcnamine was expected, but not from metlijA alcohol. The 
latter expectation was fully confirmed. 

APPLICATION OP THE IMETHOT) IN PRESENCE OF METUVE ALCOHOL, FORlIA^LOE^IYDE 
AND IIEXASIETHYLENAJIINE 

Kethyl aleohol ivas boiled nith mercuric chloride reagent,^ and^ gave no 
production of calomel. Fonnaldehydo yielded calomel, and likewise hexa* 
methylcuaminc, since heating facilitated hydrolysis of hexametliylenamine 
with the liberation of formaldehyde. Hoivevei', hcxamcthylcnamine was quan- 
titatively precipitated by picric acid and so removed. Formaldehyde was re- 
moved by adding 1 e.e. of 10 per cent ammonia to the blood before the 
addition of the picric acid- Hexametliylenamine was thus formed and pi'c- 
eipitated upon the addition of the picric acid. Confirmatory evidence for 
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tlie effectiveness of these steps ivas obtained by the following experiments: 
One-tenth gram of hexamethylenamine was added to 25 c.e. of ivhole beef 
blood, picric acid added, and the analysis carried out as described above. 
No formic acid was found. A second 25 c.e. portion of the same blood was 
treated with 0.2 c.c. of 40 per cent formaldehyde and 1 c.c. of 10 per cent 
ammonia. No formic acid was found upon analysis. A third portion was 
treated with 0.2 c.c. of 40 per cent formaldehyde, 1 c.c. of 10 per cent ammo- 
nia, and 0.0005 gm. of formic acid added. Analysis showed the presence of 
0.00051 gm. of formic acid, or, in other words, complete removal of the 
formaldehyde. 

2. Urine . — ^During the trials with the methods of Antenrieth and Pohl 
on urines, the observation was repeatedly made that reduction of mercuric 
chloride frequently went to the stage of metallic mercury. Later it was 
observed that this reduction to metallic mercury ivas greater, the greater 
the creatinine content. Having noted this, urea, uric acid and creatinine 
potassium picrate were ini'estigated for their reducing action by boiling 
with the mercuric chloride reagent. Out of all these substances creatinine 
potassium picrate was the only one ivliich caused reduction of mercuric 
chloride, and the reduction went to the stage of metallic mercury. Conse- 
quently, the removal of creatinine from urine was sought for, by making 
use of the principle found to be successful for analysis of blood, that is, by 
precipitation with picric acid, and as follows: 

One hundred to 150 c.e. freshly voided and 25 c.e. portions of concen- 
trated urines were treated with 5 gm. of picric acid, and shaken vigorously 
for different time periods. The details of numerous attempts to standardize 
the time of shaking and process of filtering will be omitted. In brief, the 
removal of creatinine as the picrate was not uniformly quantitative. There- 
fore, steam distillation of the picrate uidne mixture was resorted to and the 
following procedure adopted. 

One hundred to 150 c.c. of fresh urine are placed in a one liter Erlen- 
meyer flask. 5 gm. of picric acid added and the flask rotated vigorously for 
ten minutes. The flask is then connected for steam distillation and a distil- 
late of not less than 2000 c.c. collected, 1 c.c. of 20 per cent sodium carbon- 
ate being placed in the receiving flask in order to neutralize the formic acid 
distilled over. The distillate is then transferred to a large evaporating dish 
and evaporated to about 100 c.e., preferably on a water-bath. The concen- 
trated distillate is then transferred to a Florence flask of 500 c.c. capacity 
and made slightly acid to litmus vdth a few drops of 25 per cent hydro- 
chloric acid. Then 5 c.e. of the mercuric chloride reagent used in the blood 
method are added. The rest of the procedure is the same as in the method 
proposed for blood and described above. Titration of the calomel is used 
since it is less troublesome than the gravimetric method. This method was 
applied to twelve urines. Tjqiical results are presented in Table III. 

Table III shows that 1.2 mg. of formic acid added to 150 c.c. of fresh 
urine may be satisfactorily determined. Since urine to which no formic acid 
was added save no formic acid values, and since the principle of precipita- 

V ■ 
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Table HI 


Detet-mination op PoKsno Aero Added to Urine 


URINE 

rORMlC ACID 
AnUEU 

roR^nc ACID 
FOUND 

TER CENT RE' 
COVERED 



gm. 

gm. 


100 C.C. 

ircPh vuino jvimio 

none 

none 

none 

100 C.C. 

freoU urine containing formic acid 

0.00405 

0 00412 

101 

100 C.C. 

fresh urine containing formic acid 

0.00405 

0.00305 

97.5 

100 C.C. 

frcsli urine containing formic acid 

0 00405 

0.00.300 

8S'.8 

150 C.C. 

of another urine 

none 

none 

none 

150 C.C. 

same urine containing formic acid 

0,0040 

0 00400 

100 

150 C.C. 

same urine containing formic acid 

0.0020 

0 00210 

105 

150 C.C. 

same urine containing formic acid 

O.OOSl 

o.nnsn 

OR 7 

150 C.C. 

.came urine containing fornne acid 

0.0012 

0.00115 

95.8 


tion with picric nciil was used, it seems logical to eonoludc that the variable 
results, obtained with the older methods in the first pait of the paper, are 
due to creatinine carried over in variable amounts during distillation. 

USE OP PRESERV.VTIVES 

The use of fresh urine is necessary because old urines were found to 
give definite values when no formic acid had bceu added. When working 
with old urines the reduction of mercuric chloride did not go to metallic 
mercury, hence the reduction was caused by something other than creatinine. 
Bnctorinl decomposition may have yielded reducing substances not removed 
by the picrie aeid. McGuigan’ claims that on standing the formic acid con- 
tent of urine is increased. However, results obtained on urine preserved 
with chloroform showed that this increase in formic acid on standing urines 
may be prevented. This matter was tested as follows:. A sample of nrino 
rvas divided into three equal portions, A, B, and 0. A was analyzed fresh, 
no formic acid being added, B was preserved with chloroform and analyzed 
two days later, C was analyzed at the same time as B, but had not been 


Table VI 

Titfation Values fob For-siio Acid in Fresh, Preserved and Standino Urines 


URINE OR SOLUTION 

N /30 somrw thiosulphate 

C C. REQUIRED 

FORAIIC .VOID values; AND 

REIIARKS 

10 C.C. Iodine 

10.10 


A. Fresh urine 

1 10,11 

none; no calomel 

B. Urine piesorvcd 2 davs 



with CIICTa 

10.09 

none; no calomel 

C. Urine standing 2 days 

1 


without CHCl., 

1 8.94 

0.002C gm ; calomel present 


preserved with chloi’oform. The titration results obtained are presented 
in Table IV, and are self-explanatory, indicating that no formic acid Avas 
found, except in the nnpreserved urine. Chloroform, therefore, was a suit- 
able preservative. 

The use of thymol, eresol, formaldehyde, etc,, as preservatives is con- 
traindicated because of a reducing action on mercuric chloride. 
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DISCUSSION 

Aiiteiirietli regarded the values obtained on normal urine by his method 
as due to a formic acid content. Pohl obtained values on normal urine but 
not of the same magnitude as those found by Autenrieth. Sollmann reported 
a large variation in formic acid content of the urine. Using the picric acid 
method proposed in this paper, a formic acid value has never been obtained 
on fresh urine, nor on urine preserved for two days with chloroform. It is, 
therefore, possible that the values obtained by the older methods are due to 
creatinine carried over during distillation. The same applies to the original 
method of Stepp and Zumbusch for blood. These authors report formic acid 
in normal blood. Here again I have found no production of calomel in normal 
blood when the picric acid method was nsed, thus giving further support to 
the possibility of the values being due to creatinine. 

CONCLUSIONS 

1. It was found that the small quantities of formic acid in urine and 
blood cannot be determined satisfactorily by the older methods of Pohl and 
Autenrieth (urine), and by a modification of the Stepp and Zumbusch method 
(blood). 

2. Methods are proposed with which it is possible to determine satis- 
factorily such small quantities of formic acid as 0.12 mg. in 25 c.c. of blood, 
and 1.2 mg. in 150 c.c. of urine. 

Thanks are due to Dr. P. J. Hanzlik for criticisms and suggestions dur- 
ing the work. 
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A NEW CLINICAL METHOD FOR BLOOD TYPING- 


By 0. M. Gruhzit, M.S., M.D., and L. T. Clark, B.S., Detroit, Mich. 


T he need for blood typing has rapidly extended from large hospital cen- 
ters to the most distant obscure corners of the earth. Its usefulness has 
increased manifold from Landsteiner’s^ scientific study of heredity of blood 
characters to practice of blood transfusion for mechanical, toxemic oi idio- 
pathic exsanguination. Further, blood group properties arc used for phylo- 
cenetic study of races.” Ottenberg^ employs blood group characters in iden- 
tification of parentage of a child. In surgery. Mason'* introduced blood typing 

•From tlie Department of :Mcdical Research, Parke, Davis and Co., Detroit, Mich. 
Received for puhlicatifin,- April 2C, 1924. 


NEW CLINICAL JIETHOD Foil BLOOD TYFING 
blood typing L'^difforena'tSn 

Irrespective of the Avido use of l.lon it- ” ““Pbritic toxemias, 
remained in general tlie same since the tii^”'f employed have 
seopic and Brem’s” finifii Landsteiner’s (1901) macro- 

«« .. i- -ss 

laborltiTwfc^Tl^ and eonlined to 

whicli could be employed by the eenei- 1 a method 

tochnieiansandn-onldLeiL and"^^^^^^^^^ - ‘-’"“‘1 

have devised a capillaiy tube with a ecLral’ ^ i, “"‘’“"'o 

contains the senin, a.s show: , ‘I; - T 

requirements. embodies the above 


aulijiOU 

mannei. It has been our accepted custom to avoid 




PJC. 1. 



capillaries. 

cmptyl^d oTc!^!!”’” patient’s finger or car, break off the tip of the 

Thfs order is essen :7’ i" -f oemm 

bar bulb on the emp i e'd 0:7 -»■ 

a similar manner 7fck the ^ 7 ‘^aplUary in 

alcohol, with a sham Patient s finger or ear, previously cleansed with 

touch it for irnt 1^"' . TT '’^P '^’‘’‘>‘1 “"<1 

peat this with the other tube containing' serum. Ee- 

finge7 Plam?he‘r ’‘=^‘ '"‘"‘1 «'"”b and index 

ber bulb as shown Z Kg ‘2 ” & T^ll T” *’“= 

dcaws cells and sZZ^fn tl release the left hand fingers. This 

the compression and rein "^“i “f the capillary. Repeat 

‘I'o-u.hly, Repeat Mfrl^nr Je“^ 

f the results are road at the place of taldng the sample, the capillaries 
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are set aside for about five to ten minutes, tlieu reagitated and results are 
noted. 

If capillaries are transported a small cork is placed over the tip to avoid 
spilling. 

RE^UUNG OP RESULTS 

Before reading results reagitate contents. If tbe contents appear gran- 
ular on agitation and if tbe fioeculation increases on agitation, it means that 
there is agglutination. jMixture that remains uniform without distinct floc- 
culation to naked eyes, is negative or shows no agglutination. 

If it is desired to check iip the macroscopic reading vdth a microscopic, 
the contents are thrown on plain slide and examined under microscope. 

To collect the blood usually takes less than a minute. To read results 
usually takes five minutes. The test may be completed in five to ten minutes. 

There is only one precaution — and that is not to take more of the pa- 
tient’s blood than a mere trace. In fact one never can have too little of 
blood. 

ADVANTAGES OF THE NEW ilETHOD 

The test can be performed by any physician at any place irrespective of 
laboratory facilities. 

The test is simple; results are plainly visible. 

The test combines the various steps of the older technic into one. 
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TRANSACTIONS 


THIRD ANNUAL CONVENTION AMERICAN SOCIETY OP CLINICAL 
PATHOLOGISTS, ROCHESTER, MNNESOTA 

June S, 1D14 

TJic members assembled at the registration de'k on tijc sixth floor of the surgical 
pavilion, St. Mary’s Hospital, Rochester, Minnesota at 8:00 a. jr., June 5, 1924. At this 
(lo:k they were registered and given cards of admission to all of the laboiatories and 
surgical clinics of the ^layn Foundation. As they completed their registration, the members 
distributed themselves to the laboratories in which they were most interested, particularly 
the Pathological Department conducted at St. Mary’s Hospital. At noon ou this day 
the members u'cro invited by Dr. and Afis. William J. Mayo to luncheon at their residence. 
This proved to bo a Tor}* enjoyable event, and gave members an opportunity to meet each 
other in a social atmosphcie. 

At 2.00 r. xr. the mooting was called to order in tlie Assembly Room of the Mayo 
C'.inic and the scientific program began. The following papers were then read: 

Studies in Pollen Sousitlxatiou” — J. If. Black, M.D., Dallas, Texas. There was no 
discussion of this paper. 

“A Quantitative WaFSCimann Test” — E. H. Ruedigcr, M.D., Los Angeles, California. 
This paper was discussed by Jehu A. Kolmer, M.D., Philadelphia, Pa.j A. II. Sanford, 
M.D., Mayo Clinic, Rochester, Mlnnc.sota; II. G. Mniqiiez, M.D., San Francisco, Calif.; E. 
H. Ruedigor, M.D. made a few closing remarks relative to his papci. 

“Odd, Laboratyry AppUauccs” — Ftaxrcis L. Burnett, Boston, ifass. H’o dis- 

cussion. 

“Notes on the Clinical E.\'nminntion of Piotein in Urine with Description of Simple 
and Rapid -Method” — William G. Exton, MD, Kew York City. There was no discussion, al- 
thougli several quesstions wore asked of Dr. E.\ton regardmg his paper. 

iloving Picture Demonstration of the Theory and Practice of the Wassermann 
Reaction”— C. E. Roderick, Af.D., Battle Creek, Mich. No discussion followed. 

“Some Pliysico-Chcmicnl Aspects of Hemolysis” — E. C. Mason, M.D., and P. R. 
Rockwood, M.D. (By invitation.) Thrs paper was discus''cd by John A. Kolmer, M.D., 
and P. R. Rockwood, M.D., also by Drs. Castleman and Brown. Tlic discussions, as well 
as the papers, were moi’t lucid and intcresliug. The cxchango of views and ideas on the 
difTcrent topics svhieh the papers presented were of unusual value and significance. 

Theie being no further business the meeting adjourned. 

President MacCarty called tlic meeting to order at 8.00 r. m. in tho Assembly Room 
of the Mayo Clinic, a joint meeting with the American Society of Tlioracic Surgeons. 

Dr. Harry J. Coiper of Denver talked on ”Peisonal E.vpciicnces with the Cultivation of 
Tubercle Bacilli and the Use of tho Guinea Pig as a Diagnostic Tost Animal for Tuber- 
culosis.’' 

Dr. E. C. Kendall, of Rochester, gave the “History of the Discovery of Thyroxin,” 
while Dr. J. G. Hardcnbcrgh, also of Rochester, spoke on the "Caie of Experimental 
Animals.” TJicsc addresses proved to be mo^t profitable ns noli as interesting. 

The meeting was then adjourned. 

June 6, 19S4 

On Friday, June G, the meeting was called to order at S-00 a. if. in tho Assembly 
Room of tho Mayo Clinic by President MacCarty. 

First, there was a Bound Table discussion of the clinical value of laboratory procedures, 
after which tlicrc were discussions on the following topics: 

CO 
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“General Clinical Laboratories” was thoroughly discussed by Dr. A. H. Sanford. 

Dr. L. G. Eowntree. spoke on “Medical Laboratory Problems.” 

“Metabolic Laboratories” was the subject of Dr. "W. M. Boothby's talk. 

‘ ‘ Diabetic Laboratories ’ ’ was discussed by Dr. R. M. Wilder. 

Dr. H. P. Ilelmholz gave a discussion on “Pediatric Laboratories.” 

“Surgical Diagnostic Laboratories” was the subject of Dr. A. C. Broders’ discussion. 

Each of these discussions was genuinely appreciated and enthusiastically received by the 
members. 

At 10.00 A. M. visits to the various diagnostic laboratories were made and the members 
dispersed until afternoon. 

At 2.00 p. M. Dr. MaeCarty called the meeting to order in the Assembly Room of the 
klayo Clinic. 

The following papers were read: 

“Teaching of Clinical Pathology in the Medical Schools” by Dr. Francis B. Johnson, 
Cliarleston, S. C. jSTo discussion. 

“A Study of the Specificity of the Kolmer Complement-Fixation Test for Syphilis” 
by Dr. John A. Kolmer, Philadelphia, Pa. This paper was discussed by Dr. A. H. Sanford, 
Rochester, Minnesota; Dr. George Ives, St. Louis, Missouri; Dr. E. H. Ruediger, Los 
Angeles, California; Dr. J. V. Falisi, Pitzsimons Hospital, Denver, Colorado. Dr. Kolmer 
closed the discussion. 

“Several Phases of Spinous Cell Carcinoma” b}' L. A. Turley, M.A., Ph.D., of Norman, 
Oklahoma. This paper was discussed by Dr. Philip Hillkonatz of Denver, Colorado. Dr. 
Turley made the closing remarks. 

“Better Postmortem Service” by Dr. H. E. Robertson, M.D., Rochester, Minnesota. 
(By invitation.) Dr. John A. Kolmer, Philadephia, Pa., and Dr. H. E. Brown, Rochester, 
N. Y., discussed this paper. Dr. Robertson closed the discussion. 

“Interpretation of the More Practical Blood Examinations in Tuberculosis” by Dr. 
H. G. Sweany, Chicago, 111. This paper was discussed by Dr. Harry J. Corper of Denver. 

“The Practical Value of Examinations of the Saliva in Urea Determination by Dr. 
P. S. Hench, Rochester, Minn. (By invitation.) Dr. W. G. Exton discussed this paper. 

One was aware of the unselfish devotion to their profession of those who, by their long 
experience, were enabled to submit these various papers for our consideration. The earn- 
estness and zeal with which the papers were discussed was also felt and appreciated. 

At 7:00 p. Ji. the Clinical Pathologists and their wives gathered together for the Ban- 
quet at the Kahler Hotel. It is superfluous to add that it was a most charming and en- 
tertaining affair. 

Not least among the pleasures of the evening were the addresses of Dr. William C. 
klaeCarty, Dr. William J. hlajm and Dr. Leonard Freeman. 

Dr. L. B. Wilson delivered an address on “Graduate Education in Clinical Laboratory 
Branches of Medicine. ’ ’ 

Dr. M. T. MacEachern gave an address on “The Clinical Pathologist and the Amer- 
ican College of Surgeons. ’ ’ 

A feeling of close comradeship was developed and forged at the various gatherings 
that will prove unforgettable and enduring. 

June 7, 19S4 

Saturday, June 7 at S:00 a. m. Dr. MaeCarty called the meeting to order in the 
xVssenibh- Room of the Mayo Clinic. 

The scientific program commenced. Due to the abscence of the authors the following 
papci-s were read by title: 

“The Influence of the Natural Anti-Sheep Hemolj-sins of Human Sera Upon the 
Production of Anomalous Reactions in the First Tube of Kolmer ’s Quantitative Comple- 
ment-Fixation Test for Syphilis.” — R-obert A. Kilduffe, M.D., Los Angelos, Calif. 

“Preparation of Jaundiced Patients for Operation.” by Waltman Walters, M.D., 
Rochester, Minn. (By invitation.) 
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*‘PrD*canecroiis Coulition.®.*^— 0. X West, SLD., Seattle, Wash. 

''Notes on TTCatment oi Kasai Diplitlicrra Carriers.’ '—Clara Israeli, M.D., Man- 
chester, N. 11. 

Minutes of the previous meeting having been published in the Journal, reading of 
the game reas waived. The President stated that it was not necessary to appoint new 
committees, and announced that there was no unAnished business. 

The Executive Committee, acting as an Auditing Committee, certified the Secretary- 
Treasurer’s books to bo correct and their report to that effect was accepted. 

Tlic Board of Censors reported orally that they had investigated and approved fifty-one 
applications for membership and the report was accepted and applicants elected. 

The Committee on Standardization of Reagents made no report. 

Tho Committee on Kommations sttbimltcd the following: 

For president. Dr, John A. IColnior, Philadclpliia, Pa.j for first vice-president. Dr. 
F. E. Soadern, Kew York City; second vice-president, Br. W. P. Thomson, Beaumont, 
Te.xas; secretary-treasurer, Dr. Ward T. Burdick, Denver, Colorado. 

Dr. Kolmcr, upon being nominated for president, made a speech expjessing ids ap- 
preciation of tho honor, and in apt terms spoke of the responsibilities the office involved, 
and of his hesitancy in uiidcrtakiug the same should he be elected. 

All tho officers weic elected by acclamation. 

On motion, a rising vote of tlianks was tendered to Pr, William Mayo and Mrs. 
IVfiliam Mayo, the Board of Govoinors of the Mayo Foundation, the Executive Committee, 
tho Ladies Committee and local Committee on Arrangcnicnts for tlic efforts which they 
put forth for tho entertainment of the Society. 

On motion tho resolution from the Arocticau College of Surgeons was accepted. 

It was moved to amend one of the by-laws so that it would lead as follows: "Tho 
Society shall elect annually by ballot at an executive session held during the time of the 
annual convention," instead of reading, "held on the second day of the annual conven- 
tion" which motion was carried. 

On amended motion, the matter of preparing a leaflet com eying information and 
instructions on the manner in which specimens are to be sent to the laboratories for ex- 
amination was referred to the Executive Committee with instructions to submit the same at 
the next annual meeting of tho Society. 

I,t was moved that the committee now in charge of the matter of tho standardiza- 
tion of laboratories bo continued and that they meet in considering that subject ivith Dr, 
L. B. Wilson. iCotion carried. 

It was moved that the Society present to Dr. L. B. Wilson and his committee, a 
statement to tho effect that The American Sociey of Clinical Pathologists is considering the 
matter of laboratory standardization, approves of such course or action, and is still con- 
eidering the best methods by which such object may bo attained. Motion carried. 

Dr. Hillkowitz, chairman of tho Fnblishing Committee, spoke of the importance of 
having a Journal that would be interested in the labors and researches of this Society, and 
that Dr. Warren T. Vaughan, Editor-in-Chief of The Jouhnal of LuruonATor.Y and Clinical 
Medicine, had declared the Journal’s intention to emphasize problems that arc of practical 
expediency to clinical pathologists and to include in the editorial staff a greater number 
of members. 

Dr. Burnett, in line with ideas expressed by Dr. Harry J Corper, suggested that the 
matter involving the best means of stimulating labor and research work among clinical 
pathologists, bo referred to the Executive Comimttce for its attention. Motion carried. 

It was moved that the place of the next meeting be left to the Executive Committee. 
Motion amended, designating Philadelphia as the meeting place. 

Motion and amendment later withdrawn. 

Remarks were made by retiring President MaeCarty, who yielded the chair to the new 
president, Dr. Kolmer, who expressed his appreciation of the confidence reposed in him, and 
with a few well chosen words of encouragement and inspiration outlined in brief the pur- 
poses and main objects of the Society, and spoke in glmving terms of the indebtedness 
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to Doctors MacCarty, Sanford, Broders and others on the Committee on Arrangements 
and the Committee on Entertainment, of the Mayo Clinic for the splendid success of the 
Society’s meeting. His views in that behalf met with the most enthusiastic applause. 

On motion meeting adjourned until 2.00 P. M. 

At 2:00 P. M. the members were conducted in automobiles to the Mayo Earm where 
they were shown the animal enclosures and various other interesting features. 

At 4:00 P. M. there was a pleasant drive in the country which was participated in by 
the members. 

A delightful picnic was held at the Rochester Country Club at 6:00 P. m. and thus 
ended, the third annual convention of The American Society of Clinical Pathologists. 

As an authority with a far-sighted vision there are few who will ever exceed Dr. 
W. J. Mayo, of Rochester. His words of inestimable value to the clinical pathologist, fol- 
low here as presented to the attending members the evening of June sixth. It is for 
those who were not so fortunate as to be able to hear Dr. Mayo, that this is published, 
as well as for a permanent record for all clinical pathologists. 


Dr. TV. J. Mayo . — ^As a general surgeon, I am glad to have this opportunity to express 
my obligation to the clinical pathologists, who have made possible one of the greatest 
advances in the surgery of the last decade. In the earlier day, the general surgeon, with 
the aid of the special senses, especially those of sight and touch, was engaged in gross 
surgery, usually of the destructive type, owing to the fact that the pathologic processes 
of which he was able to take cognizance were advanced and, as a rule, indicated radical 
treatment. Today, through the aid of the various clinical laboratories, the surgeon works 
with the eye of the microscope, if one may so speak. Pathologic processes are discovered 
in the early stages of development, wdth the result that operative procedures can be followed 
when deviation from the normal physiology is least gross, and surgery has become construc- 
tive in its general tendency. 

The surgeon can be regarded as a means of mechanical therapy guided by the micro- 
scope, and for this guidance 'in the Clinic we are indebted to MacCarty and Broders and 
their associates. For example, on opening the abdominal cavity to operate on a neoplasm, 
a small piece of tissue may be removed for microscopic examination and, within two or 
three minutes, not only is the nature of the growth known, but also, by the aid of Broders’ 
Index of malignancy, based on MacCarty ’s work on cell differentiation, the prognosis. If 
the cells are higlily differentiated, t the prospect of permanent cure is so great that one is 
justified in undertaking the serious tj-pe of operation, whereas, if the cells are largely 
undifferentiated, the prospect of cure is so small that a formidable operation would not bo 
justified. 

Again, as in carcinoma of the large intestine or rectum, when enlarged glands occur, 
instead of assuming that the condition is incurable, a gland may be removed for micro- 
scopic examination. Often, enlarged glands are the result of sepsis, in which case operation 
might possibly effect a cure. 

Not only is the work of the clinical pathologist important in the operating room, 
but also in the diagnostic clinic. The diagnosis in a given case may be in doubt. Before 
starting the patient on a long series of indefinite laboratory examinations which he may 
be in poor condition to withstand, it is often possible, under local anesthesia, to take a 
specimen of tissue from an enlarged gland in the groin or supraclavicular fossa, a thickened 
umbilicus, or from some other indicated situation, to be subjected to the acid tost of a 
microscopic examination which tells truly the nature of the trouble and indicates the 
proper treatment for it. 

The future holds much for you gentlemen, in direct proportion to the recognition of 
your work by the public and its emplovunent for the benefit of the patient by the medical 
man. 

Fresident MacCarty. — Those of you who know anything about what has happened in 
this Clinic in the last seventeen or eighteen years, know full well that no one man can 
know everything about any one subject. It makes no difference how small the subject 



AJIERICAN SOCIETY CLINICAL PATHOLOGISTS 


73 


mny be. In tlio very early cxpciieuces Iieic, when we ^\crc trying to Jearu something about 
thyroids, occasionally thought we knew something about them but we learned very 
soon that our knowledge was limited. ^Vo found out early that the oaly way we could in* 
vestigatc the subject in the Clinic was to have the cooperation of the chemists, physiologists, 
anatomists, and pathologists; this cvciihig we want to hear from our chemist. This Clinic 
is very pioud of him and his department, which plays n veiy important role. in our insti- 
tution. lie hardly needs any introduction because the medical profession has been interested 
in his work for many years and knows of his splendid achievement in the separation of 
thjToxiu. I thought it would be of interest to you to know something about the evolution 
of his experiences in connection with thyroxin; I want to present Dr. Kendall, who has 
charge of this interesting investigation. 

Vr. Kaxilatl (Itochcstcr, Alxni\Ci,oia ) . — Most of you doubtless know of the isolation 
and identification of thyioxin, and I have not time to give you a recital of the work that 

has been going ou for tho past fomteen years. But there arc certain details which have 

come out of the work which show what chemistry can do in a study of the ductless glands, 
and I should like to have you think of the relation of chemistry to a thing as involved and 
ns far-reaching ns the ductless glands. There arc clinical classifications of the ductless 
glands, pathologic classifications and many other classifications, but no one approach to 
the subject can tell the whole story. There must be some underlying facts by which they 
arc related, and I think that chemistry is going to tell moic about that relation than any 
other seionec can tell us. 

It has been said that univci'sitios arc made up of persons and traditions, because if 

you take the traditions and persons away from a university, you have nothing left but the 

buildings, which in thcnisolvca arc not of interest; and so It is with chemistry. Chemistry is 
made up of substances and ideas, but the ideas really are of more importance tlian tho 
substances. After fourteen years of work m the study of tho thyroid, >yd have a series 
of chemical substances, some of which are 'ory suggestive and important, but besides that, 
we have a whole group of ideas, wliicli start with thyroid and reach out through all the 
ductless glands. 

Tho substance thyroxin was isolated in 1914 in pure ciystallino form, and after two 
years we succeeded in preparing sufBcient of it from the thyroid gland to start analyzing 
it, and finding out W'hat it is chemically. In 1917, tliis was begun, and for two years we 
studied the chemistry of the molecule. In 1919 we stopped woik with thyroxin itself, 
and began to try to make it syntJietically from carbolic acid, ammonia, and things that 
are found in the chemical laboratory. 

When they found out what adrenalin was, and wanted to make it synthetically, they 
w-ent to the chemical supply house, and asked for three substances. TJioso three substances 
were put together in one molecule, winch proved to be adrenalin. 1\Tien we staitcd out 
to make tliyroxin sj-ncthetically, we could not buy three or thirty substances to make that 
molecule. Thyroxin belongs to a group of compounds which Imd not been made. For 
this reason we were forced to spend two years in studying these new compounds, picking 
up clues here and there, and finally evolving a scries of steps which gave us a molecule 
which we thought should bo thyro.xin. Thyioxin contains 65 per cent of iodine which is 
nttaclicd to a substance which had never been made synthetically in the laboratory. The 
family of substanec.s to which this belongs is a new contribution in organic chemistry. 
The method of the synthesis was to make the compound to wliich the iodine was attached, 
and then add the iodine to the molecule and see whether or not tho resulting compound 
was thyroxin. We cheered ourselve." up at this time by saying tho iodine will go on easily 
after we get the molecule to wliicli the iodine is attached; but that is not true. Tho 
iodine will not go on easily, and I believe that this fact is very significant in some of the 
disturbances in thyroid diseases. We have had trouble putting tho iodine on, and I think 
the thyroid gland has trouble in putting iodine on. If the three atoms of iodine arc not 
attached to the molecule, tho molecule cannot function normally, and a pathologic condition 
Will result. 

I will point out some of the details in the wroik. Starting with the thyroid gland 
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itself, ive boiled them in nickel kettles ■with sodium hydroxide. It was a very disagreeable 
operation; at least, the clinical department thought so, because this was done downstairs 
below the section on nervous diseases. After boiling with alkali we added acid, which 
threw out a small precipitate which contained the thyroxin that had not been destroyed. 
The gland contains about one part of thyroxin in ten thousand parts of gland. It is a 
very extravagant and expensive method to isolate it, and today one milligram costs thirty- 
five cents — ^tliree hundred dollars a gram. We hope synthetically to make it for about 
thirtj' cents a gram. 

After isolating this substance, of course we were intensely interested in finding out 
its physiologic effec. A child ten years old with mjTcedema was treated with thyroxin. 
Bhe grew four inches in six months, and has continued to develop. Between January 14, 
1915, and Januaiy 30, 1919, she increased 81 per cent in weight and 43 per cent in height. 
Her improvement in mentality correspond^ When she came ten years ago she brought 
her doll with her. She was about the mental age of four, but she has since gone to school, 
and she is now nearly twenty-one years old. 

After establishing the physiologic importance _ of thjuoxin, we were most interested 
in the chemical reason for its activity. What ivas there in that molecule that had such a 
tremendous effect? There arc only fifteen milligrams; that is, about one quarter of a 
grain, in the entire human adult, and yet that amount means the difference between a high 
grade mj-xedema and a normal human being. After establishing its formula, wo sought the 
clue to its activitj’, but as long as we worked with thyroxin we did not uncover the secret. 
I doubt that we over would have found how thyroxin works if ■\ve had used only thyroxin. 

The chief reason for the attempt to S 3 mthesize th 3 woxin ■(\’as to explain how it func- 
tions. We started in to make it synthetically, feeling sure that before we finished we 
should know all there was to bo known about the molecule, because when it is divided up 
and then put together in different sections the effect of each section is easily seen. I am 
not going to bore you with how we wont about sv-nthesizing it, except to point out that 
the compound which wo started out to make was to have a formula which wo ourselves 
had alroad 3 ' determined — that is to say, the compass for laying our course was made by 
ourselves, and if that compass evcntualh' proved to be -(vrong, then practically all of our 
work would have been of no avail. For this reason we tested the intermediate products 
as the 3 ’ were secured, in order to determine which ones would possess physiologic activity. 
We found that all the compounds could: be divided into throe groups; those which produced 
immediate action ; those possessing no ph 3 ’siologic action, and those ■which possessed a 
dcla 3 'ed but long-continued ph 3 'siologic action. In all those possessing immediate ph 3 'sio- 
logic action there was one arrangement of the molecule which was the same, and this 
brought out the fact these compounds can exist in two conditions, an oxidized form and a 
reduced .form. 

This brings up the question of ph.vsiologic activity of tl^’roxin in the animal organ- 
ism. A few 3 'ears ago, Wie’and, of Germany, suggested that oxidation was not the building 
up of oxygon to a. superoxidase, but that really the reverse took place, and hydrogen was 
first broken off. Some compounds were found which would take up hydrogen very readily. 
Now, we feel sure tonight that thyroxin is one of that group of substances. They are 
called h 3 -drogen acceptors. The 3 ' increase the rate of oxidation in the animal organism, 
acting as catab'sers between the compounds to be burned and oxygen, and carr 3 ’ing hydrogen 
as an intermediate step. If the action of th 3 ’roxin lies in the taking up and breaking off 
of two atoms of hydrogen from the molecule, one might ask what good is the iodine? It 
is onb' recently that we have come to appreciate ■what the iodine in th 3 ’roxin does. The 
iodine is two-thirds of tlie weight of the molecule, and it dominates the activity of the 
entire molecule. It docs not break off, but stays attached to three atoms of carbon. This 
is 'what we picture as the steps which occur when thyroxin functions. As it is put in the 
body, the p 3 Trol ring immediate'y open'. That we can prove in a test tube. Before it 
can act. the ring must close, and that is brought about by the pln-sical s^ate of the coll 
in 'u'hich it functions. It does not close until forces act and close it. and those forces 
are acting through the nitrogen in the molecule. I cannot go into the details of that, but 
we know that it closes, and wc know it must close before it can act. When it is closed. 
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the )no)ec«3e can bo oxidized and rodoeed, nhich produces a physiologic response in that 
particular cell. I shall not go any further into tliat theory, but we have a series of com- 
pounds which will prove or disprove that theory, and wc have done enough to feel sure 
tliat those steps represent the way thyroxin really functions. 

If wo can feel sure that the function of the thyroid is to tnalsc hydrogen bum more 
easily, wc ha\o nssigned a definite chemical action to one of the ductless glands, and it 
is the first gland winch hag been assigned a definite chcmicaJ action. Now, if we can 
say that the thyroid has to do with tlic burning of hydrogen, then with the same terminology, 
nhat does adrenalin do, what Jui" the pituitarv to do, and what has insulin to dof When 
these last questions are finaUi answ4'-r«'d \\e wi'l have a rational explanation of the function 
and mode of operation of the diKtlc'-s glands ba!<ed on the senes of chemical reactions 
initiated by their presence in the animal organism. 

J^octor JiIOiCHti cc. — As inteini't', inu lalioiatoiies ate our woik&hops. In them wc 
attempt to determine the natine, and, hy quantitatixe measuiemcnts, the degree of deviation 
from normal xvlnch occurs m di-*r,iM-. Thi'' lead.- u-* into many fields, such as physiology, 
chemistry, physic", and bai‘te»u»’oa', uud o'lnuMl itnd soontilic work become fo intermingled 
that it is almost impossible t'» diaw a Unc betw<cn tbem. 

I^r, Sanford's talk has been e\uenie'\ lntl'lc^t^ng to me. He has discussed the moie 
important routine laboratory e.\n»iimUn>»s. .lud has gixcn you hib impressions based on wide 
experience. For many jears, Hr. Sanfun! ha* bad chaige of all the routine laboratory 
procedures for a icry large number ol rljmcinn.* I find h».>» rync}u«ioas of great assistance 
in evaluating the various routim* methods euii-loyed lu mcdicmc. Each of the tests dis- 
cussed, aiul now considered routine, repn-sints ^c«me nulixidual investigation, and in reality, 
in considering routino test", he di-^cus^cd the v»ic. e^^sful rcscauhos of the last decade or two. 

Ono great function of tins m-titutieu is the tiaming of men. The origin and develop- 
ment of the Mayo Foundation is intcresiing lloic we have two great practical surgeons, 
who with a number of associate", hove di-vc*fiM.-d a groat institution which serves not only 
this part of the country, but the countiy a-i n whole. As they have grovvm older, they 
have experienced what so manv liavu cxj'CiiciKcd m the past, the feeling that financial 
icturn.g alone arc not satisfying oi wholly giatifying. and in recognition of the need for 
further progress in medicine, have <'stabb.*hed the Mayo Foundation for the promotion of 
medical education and ro^caich. As a wc have licrc at the present time ird graduate 

students, young meft who liavc jii-t finished their luternship, and arc seeking further 
training in medicine. These men me siqqmrtM by the Mayo Fouiidation, which is generously 
endowed. Tins indicates how the mmds of the practical surgeons may run to the support 
of medical education and research, and of scientific progress in medicine. The Foundation 
is a part of the TJnivcr'ity of Minno."ota, and servos, as its name indicates, two great 
functions: medical education and medical research. 

In the development of the medical ndc of this work I have been tremendously in- 
terested. It olTci's an c-xceptioiial opportunity. AVc have approximately fifty Fellows in 
medicine and the medical specialties. Tlie training of these men is one of the primary 
functions of the institution. How are wo going wbout their training? The first requisite, 
in most instances, is to make of these men good cHnicinns. If a. phyaiciaa is to be a 
good clinician, ho must first become interested in sick people and their care. He usually 
obtains a good start along these lines during l»a internship, but still needs much additional 
training. As a rule, the first thing is to place him in the Cbnic for clinical training on 
a modified apprentice system. On the floor of the Clmic, ho obtains this in a way that is 
difficult to surpass. He m.ay also SCO other phases of clinical work in some of the hospital 
service?. As a rule, after a year or so of training, he comes to one of the hospital sorviees, 
or he may select laboratory service. In certain hospital Bcrvicw the morning is devoted 
to the clinical side of tho work, and a part or all of the afternoon to laboratory icsearch. 
Broadly, we attempt to train the graduate student clmieally, and at the same time to 
interest him in medical research in the CHnic, in the wards, and in the laboratorica, 

A graduate student, who has a particular problem in which he is interested, is always 
given the opportunity to work on it, provided this is feasible. Others ask for problems. 
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or may Ijo assigned them by members of tlic iiermancnt staff. Concerning tlie capacity of 
these men to handle research problems we have learned much. Generally .speaking, for the 
first three months, the simpler the problem, and the more concrete, the better. 

Certain considerations are fundamental to the develoimicnt of clinical investigation. 
First, it is essential to have a problem that is definite; second, methods must be utilized 
that are capable of solving it; such methods may not o.vist, and so it may be neccssarj' 
to devise one; third, adequate records must be kept; fourth, the results must be interpreted 
and correlated with existing knowledge. Those seem very simple things. However, the 
majority of men starting investigation fail to grasp .some or all of these simple principles. 

Many men come to us with the ide.a of picking uj) crumbs from this or that service. 
They want to bo si)oon-fed, or to flit from flower to flower. As a rule, thej’ accomplish 
little. In research, men of this sort are usually interested onlj' in obtaining material for 
a thesis, so that thej’ may liavc an advanced degree. Other men come with definite, well- 
thought-out problems, which they wish to solve. They wisli to be clinicians and investigators. 
For instance, we have at present, a man who wishes to spend some years of his life working 
out questions relating to bodj- temperature. Obviously ho has an infinite number of baffling 
problems facing him in the field. But since he has ideas, he will have the oi)portunity to 
work on some of them at least. 

We are eager to sec our men get results, but research is a good deal like fanning. 
If a man is to produce in medicine, he must sow and cultivate before he can harvest. 
In other respects, it is like banking. A man may invest his time foolishlj- in investigation 
and waste it, or invest it wisely and enjoy real dividends. 

Of course, the attitude that demands practical results is not the best. In addition 
to the great funds back of the Foundation, we have abundant clinical material which is 
unsurpassed anywhere, and a large group of clinicians interested in the care of the .'ick 
of today, as well as the welfare of the sick of tho future. Research should not be confined 
to problems of the next generation, but should endeavor to solve the underlying problems 
of tho present. Tho latter loom largo in the minds of most of us here. How can wo solve 
practical problems that wo meet from d.ay to day? The material for clinical investigation 
is here already, and it is our function to undertake problems as they arc presented. Last 
month a leading clinician from the East stated that in his opinion one of the strongest 
features of our position in Rochester was the tremendous inspiration and stimulation which 
we derive daily from our clinical contacts. If we have any of the spirit of investigation, 
it is impossible to spend the morning seeing cases of unusual interest without being inspired 
to work out something which will throw light on the unknown, particularly with so large 
a group of young men who arc keen to fake up problems, the details of which we may not 
have time to undertake. 

A word or two about some of the investigations in progress at present may not bo 
amiss. In the field of diabetes and carbohydrate metabolism. Dr. Wilder and his associates 
have been canying on extremoly interesting investigations, which he will probably discuss 
with you this morning. 

In the cardiorenal vascular field. Dr. Keith has been investigating the subject of 
dehydration, and finds that by emploj-ing sugar solution in a little loss concentrated form 
than that employed by Woodyatt, it is possible to dehydrate tho blood to the extent of 
20, or even 40 per cent, without inducing any great increase in temperature. Dr. Keith, and 
Dr. Wagoner of the ophthalmologic department, have, during the last year, observed from 
twenty to twenty-five eases of malignant hypertension of a type which is not commonly 
recognized. The patients had good renal function, by all testa employed, but marked hyper- 
tension and definite eye ground changes which arc more or less pathognomonic in appearance 
in some instances. It is important to recognize this group, for many have died within the 
year, an'd all from vascular accidents. 

Dr. Keith and Dr. Barrier arc working on the treatment of edema with calcium. 
Ammonium chloride is also being used in the same connection. Miss Whelan, Dr. Barrier 
and Dr. Keith have administered various salts intravenously, and have studied the effects 
of various inorganic salts on the level of the anions and cations of the blood and urine. 
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Largo Gqscs of sotlium rob the body of potassium, and largo clo?«s of caleiwm rob it of 
sodium. 

Dr. Brown and bis group have been studjing capillaries of nail folds in health and 
disease. Several hundred eases have been obscr\*cd, and three or four pathognomonic tj’pos 
of capillaries recognised. Culoiiinctric studies, by means of a special calorimeter devised 
by the Department of Physics, arc also in progress in relation to the blood flow in the 
extremities in various vascular diseases. 

Dr. Ilcnch has developed the salivary urea index of renal function, which is probably 
familiar* to most of you. Ho is alfo making a study of the excretion of mercurochromc, 
and finds that it is concentrated in the gall bladder. 

Dr. Bryan is making a study of hippuric acid synthesis in kidney diseases. His find- 
ings confirm those of Kingsburj-, and lie has also shown that in this sjmthcsis, the liver 

docs not have any direct part in the mobilization of glycocol, although it may have an in- 
direct effect 

In Eocl.c 3 tcr, we nro nttcmptmg tn Jnclop group investigation analogoua to our group 
practice. In tliis connection no aic carrying on at tlic present time studies of iivcr function, 
investigations in ivl.icii Doctors G.cnie, Walters, Snell, Connsctlcr, McVicar and Eiistcrinail 
arc cWlnborating. In tlio field of jaundice we liavo already obtained data of very consider- 
,able clinical importniiee. In the ncM decade wo tuay witness devclopmcats m the f.o d 

of liver function comparable to those rebating to renal function during the last decade. 

At present investigations arc eoiieerned with the value and significance of liver 
tests, rather than with liter function pfr .tr. a stage which we passed through in the fled 
of renal function studies ten or fifteen years ngo. * ^ v 

In closing, I would again lay due emphasis on the incomparable opportunity for clinical 
Investigation ottered by tins institution. This opportunity, as do 
with it tcsponsihililios. Our laboratories arc concomoa with the 

today, as wall ns with those of the future. We must remember that the routine of tomorrow 
rests on the successful rc?care)i of todny. 

Dr. Droam-An interesting resolution rclatiro to postmortem tcclinie was presented 

r ■= f ts 
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severing^fram tho^aortm ^ t'dical'iTuden! 

side 0^ of deceased perils 

Mho goe«! through Ins four jears in a event 

entire picture of a pieturrrWmLlf tlie'complote postmortem 

llaTon in rdotails as' the rcipiest is made for pcrmi,ssion 

made he is really subjected to a double grief and it " ™ ‘ co warrants it. New, 
types of trained medical men to nsli them to suffer twofold unles. the 

layman does not have to go through quite the same 
picture of what is to take place and he saffes from the death of 
A friend of mine told me of an autop.sy carried out in an 
years ago that shows how » P" aTd the d'oor of the examining 
ho has given liia consent to j „„t guarded. The ro’ativo paced back 

room was Icit open though J ,j back of the building and casually 

and foitli on the walk and finally „„ ,,,a autopsy Unit to him was 

looked in through the door and faw the ope . ^ estrome agony and pain 

most gruesome. The shriek of course the whole plan was wrong 

r ^rifa— t.:r:Ja of the greatost cam ia the conduct of our pet- 

““‘TtMuk^e have got to be careful and tactful, considering the genera, conditions and 
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obtain XDcnnissioii on fust, the eases dying of causes unknown, second, on tlie doubtful 
or parti}' obscure eases and lastly on the routine cases with clean cut diagnosis of the 
causes of death. 

It seems to me that tact is most worth while in obtaining postmortem examinations 
and the impression should be definitely left with the relatives of the deceased whenever 
it is possible to do so that a favor is being conferred upon them by making the examination 
and that it is not being made to satisfy the curiosity of a few physicians and students. 
The body in the postmortem room should be treated with the greatest consideration, first as 
a mark of respect to the dead who was beloved by some one, sometime, and second, that 
the embalmer may have a chance to restore the appearance so that no observer can sec the 
lines of incision. 

The great purpose of medicine is to prevent and relieve human sufTcring and it 
seems to me that the suggested wholesale postmortem examinations would bo contrary to the 
fulfillment of this aim and many needless routine autopsies would bo made under this policy 
that would on completion have added not one item of interest, knowledge or satisfaction to 
anyone except perhaps the statistician. 
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EDITORIALS 


New Light on Essential Hypertension 

N XBIEROUS theories have been advanced to explain arterial hypertension. 

It is well recognized that changes in one or more of the several funda- 
mental factors upon which normal arterial tension depends may give rise to 
an increase in. blood pressure. It was first thought that high blood pressure 
is always secondary to kidney injury and probably an adjustment to com- 
pensate for the increased force necessary to drive the blood through the 
diseased kidney. 

The kidney factor has been perhaps overemphasized. The trend of 
opinion is towards a chemical explanation for the rise in pressure rather 
than structural kidney changes. This view is due largely to the separation, 
as a clinical entity, of a condition in which the arterial hypertension is the 
primary factor. Janeway gave to the syndrome the name, “chronic hyper- 
tensive vascular disease,” while Sir Clifford Albutt designates it, “hyper- 
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piesia.” “Essential hypertension*’ is the term most commonly employed. 
It is agreed that the fundamental cliangc is an abnormal contraction of the 
arterioles. 

The greatest interest in the disease after recognizing the e.ssential ana- 
tomic basis has been the search for the pressor substance or substances re- 
sponsible for the arteriolar spasm. The facts known at present concerning 
pressor bodies are well summarized by Shaw^ in his excellent monograph, 
Ei/pcr 2 )icsia and Hupcrpicsis. Soluble pressor substances are remarkably few 
in number. Those occurring in the body are protein in nature and may be 
of metabolic, bacterial, cellular, or into.stinal origin. 

Dale and Dixon have described in detail the pressor action of amines 
such as isoamylamine. p-hydroxyphenylethylamine. and phcnylamine which 
are formed in the course of the putrefaction of protein. These, it is supposed, 
may be formed in the intestinal tract of man, or possibly b}- prolonged peptic 
digestion. Tigerstedt. Bergman and Shaw, liavc also shown that an extract 
of the normal kidney cortex, knomi as renin, will produce a temporary rise 
in arterial pressure on intravenous injection. 

It has not seemed possible to critical observers, however, that any of 
the pressor substances heretofore described can be responsible for essential 
hypertension. The pressor action has u.sually been of a minor degree and 
evanescent. In most instances the pressor substances have been abnormal 
products of metabolism. There has been no proof of the presence in the body 
of the substances which have been demonstrated experimentally to have a 
pressor action. 

Major and Stephenson,^ of the Univer.sity of Kansas iMedical School, 
have recently opened up a now avenue of investigation by demonstrating 
that at least one normal metabolite is a pro.ssor .substance to a marked degree. 
Begimiing with the assumption that the pressor substance must be of protein 
origin, these workers have investigated the properties of some of the better 
known metabolites. They found that urea, uric acid, creatin. and creatinine 
are without etfeet on blood pressure, but that the guanidin bases have 
remarkable pressor effects. A dose of methyl guanidin varying from 0.1 
to 0.2 gm. per kilogram of body weight will double or even triple the blood 
pressure of a normal dog and maintain this level often for four or five houi-s. 
A number of guanidin bases have been studied and all apparently have 
this pressor effect. jMethylguanidin and dimethyl guanidin are normal end 
products of protein metabolism. Creatinine is a closely related body. being 
methylguanidin acetic acid. Xornial individuals excrete about 100 mg. of 
guanidin bases per day. In experimental uranium nephritis, chronic nephritis 
with hypertension, and in essential hypertension there is a decrease in excre- 
tion as compared with normal indmduals. 

The guanidin bases have been the subject of numerous investigations 
especially as a possible cause of tetany. In large doses they produce irreg- 
ular heart action, a slowing of the pulse, and convulsions. It has been re- 
peatedly emphasized that essential hypertension, uremia and eclampsia have 
much in common. The fact that the guanidin bases produce the symptoms 
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chaitictcTistic of thcso allied conditions suggests that it may be the toxic 
agent common to the three. 

This tvorlc of Major and Stephenson constitutes probably the most im- 
portant contribution made to essential hypertension in the past decade. It 
opens up a now field of study and offers many potential possibilities. 

REPEItCNCES 

iShaw, II. Batty: Hypcrpicsia and llypcrpiesis, Henry Frowde, London, 1922. 
iMnjor, B. II., and Stcplicnson, W.: Bull. Jolina Hopkins Hosp., 1921, xxxiv, 140; 1924. 
XXXV, ISO. > . . 

—B. L. R. 


The Scope and Function of the Laboratory Report 

TJ ROADLY speaking, there are only two methods of practicing medicine : 
■*-' A hasty survey, coupled with a tacit acceptance of the patient’s diag- 
nosis of "indigestion” or what not and followed hy a more or less effective 
symptomatic prescription — a method which has been succinctly termed “ped- 
dling pills"; or an honest, scientific attempt to diagnose the underlying cause 
of the symptomatology and to formulate a plan of treatment in accordance 
with its mechanism. 

There is no satisfactory or successful middle course or compromise, even 
though the latter method may lead through tortuous and devious by-paths 
before the etiology and mcchani.sm of the associated phenomena comprising 
the symptoms are laid bare. 

The education of the public proceeds slowly — but it proceeds and the 
proportion of individuals increases who realize the necessity for thorough, 
careful and systematic procedures directed toward the accumulation of data, 
the thoughtful consideration of which may lead to the formation of a diag- 
nosis as an essential prerequisite for intelligent treatment and who, there- 
fore, are cognizant of the existence and expect the use of certain methods 
of greater or less precision in the study of tlicir condition. 

Manifestations of disease, in brief, arc manifestations of disturbance or 
loss of functioni and not infrequently the particular functional imperfection 
wliich, because of its interference witli the comfort or habits of the patient, 
has led him to consult the physician is only the end of a devious path leading 
back to a primary cause only indirectly connected with the presenting com- 
plaint and which must be uncovered by, at times, sustained endeavor and 
laborious search. 

Each ease, therefore, necessitates a careful survey and no satisfactory 
or complete survey is possible in these modern days without the introduction 
and utilization of varied methods of laboratoiy examination and study, the 
v.alue of which is directly proportionate to the care and appropriateness with 
which they arc chosen and the skill and keenness with which the results are 
interpreted. 

Unfortunately, however, in many instances the importance and signifi- 
cance assigned to the results of laboratory examinations is predominant and 
unwarranted and they arc too often looked upon ns something separate and 
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apart from all other methods of study and at times even made to replace, 
supplant, or render apparently unnecessary other and detailed methods of 
examination. 

That this is true cannot be controverted •when one considei’s the number 
of cases in which the diagnosis of syphilis, tuberculosis, or goiter, for exam- 
ple, rests almost entirely upon the results of complement-fixation tests, sputum 
examiuiations, or determinations of the basal metabolic rate; or, Avhat is still 
more to be decried, such diagnostic possibilities are cast aside because of 
“negative” laboratory reports. 

Because the refinements and elaborations of laboratory technic have, 
under certain circumstances and with well-defined but not always equally 
well-appreciated limitations, conferred a definite significance upon positive 
results, a more or less equal significance lias been attributed to negative 
results Avithout, howevci', comparable premises to Avarrant such deductions. 

Because laboratory findings of A-arious kinds arc a relatively constant 
feature of certain pathologic entities there has been a tendency to think of 
such reactions as definitive of tlie disease in question; to assume tliat, if tlieir 
occurrence at times constitutes Aveighty CA'idence in favor of the disease, their 
absence likeAA’ise is equal!}’ Avcighty evidence against such a possiliility — for- 
getting that — always the occurrence of positive reactions depends, not only 
on the presence of special stimuli setting in motion the mechanism responsible, 
but also that the occurrence of the reaction, the detection of “positive” lab- 
oratory findings is directly dependent upon and regulated by tAvo important 
factors: the varying ability of ditferent indiA'iduals to respond to similar 
stimuli, and the perfection, delicacy, and reliability of the methods used to 
detect and measure such response. 

The laboratory report and methods of laboratory examination should 
not, therefore, be exalted to the neglect and minimizing of other methods of 
examination and study, Avhich prior to the elaboration of lalioratory methods, 
furnished the foundation upon Avhich the diagnostic superstructure might lie 
erected. 

It is not the function of the laboi’atoi’y- ipso facto to make the diagnosis 
or of the laboratory report to furnish the sole or predominant basis for 
diagnostic assertions. Just as the fluoroscope and the films of the intestinal 
tract furnish the clinician Avith a graphic picture of the Avorkings of the 
tract under examination, so it shoAild be the function of the laboratory report 
to furnish him AAdth a graphic record from a consideration and interpretation 
of Avhich he may construct a mental image of the mechanism and functional 
efficiency of the structures under consideration. 

It is not the repoH, therefore, hut its intei'pretation AAdiich is of signifi- 
cance and the Amlue of the laboratory report is hence in direct proportion 
and indissolubly related to the care and acumen Avith Avhich the method of 
laboratory study is planned, and the skill and keenness AAdth AAdiieh its results 
are Aveighed and CAmluated in conjunction with all the information pertaining 
to the case elicited by all the methods aAmilable and of Avhich the clinician is 
cognizant. 
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There are, at present, so many divisions and subdivisions of the labora- 
tory, so many specialized methods of laboratory study, that it will rarely be 
feasible — especially in private practice — ^nor is it always necessary or desir- 
able beeatise of (he financial ontlay demanded of the patient, to subject every 
case without exception to complete laboratory studios. Procedures of great 
value and sienificance in one condition may have relatively little value in an- 
other. He who most wisely assorts his laboratory requisitions in accordance 
with the possibilities to be considered; who chooses them with a definite 
understanding of tiie value and significance of the results as applied to the 
particular case, will utilize the resources of the laboratory most wisely and 
efficiently and will derive far more of value from its reports than he who 
makes requisitions in haphazard fashion with the subconscious or tacit hope 
that, in some mysterious way. the results will whisper the diagnosis and 
obviate the necessity for other and. perhaps, tedious and time-consuming 
clinical studies. 

In the clinical evaluation of laboratory findings it must bo remembered 
that it is not (he isolated re.stdt. the data of single e.xaminations, hut the 
constancy with which abnonnal findings occur which, in the long nin, con- 
fers the greatest significance 

Single urinalyses, agglutination tests, complement-fixation tests, or other 
deteminations arc of little value unless interpreted in conjunction with all 
the other circumstances of the ease which may, perhaps, very markedly 
modify the conclusions to bo drawn from them, and unless it is realized that 
they apply only to the single .specimen examined nndor these circumstances 
and that they are of far less value and significance than the correlated fact 
that the apparent abnormalities so detected arc constantly found upon sub- 
sequent examinations. 

The isolated determination of a decreased acidity in a single examination 
of gastric contents suggests only the ■possibilily of hyperclilorhydria, for c.x- 
amplc, but the I'opeated finding rentiers the possibility n pi'ohnhility to be 
correlated with, and perhaps eoiToborated by, the other available data. 

The diagnosis of syphilis may, at times, be practically made by a prop- 
erly performed, cheeked, and controlled complement-fixation reaction, but 
it can never be negatived with an equal degree of assurance by a single 
negative reaction. 

The tendency to associate certain laboratory examinations with certain 
diseases as predominant, invariable, and pathognomonic evidence of such dis- 
ease and their absence as cqrtally good evidence of the absence of such a 
condition, is to bo strongly decried as unwarranted by the evidence and 
tending toward a neglect of clinical examination and study. 

The laboratory report should be merely a source of information; a means 
of supplying- the clinician with data not othenvise available, and the data 
should be supplied and sought for with the distinct understanding that it 
is to be weighed, evaluated, and interpreted; that it is not, in itself, a com- 
plete study or examination, but merely a phase of such a study mth -vvhich 
all the other information must be correlated. 
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Its true value, therefore, lies in its iiiterprc’tation — and the correctness 
and significance of the interpretation is determined solely by the skill, ex- 
perience, and acumen of the interpreter. 

Upon whose shoulders this responsibility sliall rest; wliether upon the 
clinician to whom tlic report is made, or the clinical pathologist by whom it 
is constructed, is a matter of debate Avith much to he said in favor of the 
utilization of the attainments, experience, and skill of both upon the neutral 
ground of consultation. 

—B.. A. K. 


BOOK REVIEWS 

(Books for Review skould ke sent to Dr. Warren T. Vauglian, Medical Arts Building, 

Richmond, Va.) 


The National Health Series'^ 

I N producing this series the publishers have made a distinct contribution 
toward the popularization of preventive medicine, paralleling in booklet 
form the valuable work of “Hygeia” which appears as a periodical. The 
series of twenty volumes is edited by the National Health Council and each 
booklet is Avritten by a recognized authority. 

"Community Health” is covered by Dr. Armstrong, Executive Officer 
of the National Health Council, who is Avell fitted to write upon this sub- 
ject by A'irtue of his experience in directing the Framingham Experiment, 
In "Personal Hygiene” Dr. jMcLaughlin of the U. S. Public Health Seiwice 
gh'es in a direct manner the rules for right living. He describes as clearly 
as one may of what true health consists. He disemsses very simply the ap- 
plication of personal hygiene and emphasizes periodic health examinations. 
T. Stuart Hart discusses disease of the heart and circulatory apparatus. 
Luca’ H. Gillette in another volume Avrites upon practical dietetics. In a 
volume entitled "The Human INIachinc” Dr. William H. Howell contributes 
a section on practical physiology. 

Jas. A. Tobby, Administrative Secretary of the National Health Council 
has written a story of "The Quest for Health.” Following the high road, 
he points out the misleading byways, calls attention to the helpful guide 
posts placed along, and lead us to the end of a pleasant journey. Eichard 
A. Bolt, of the American Child Health A.ssociation, writes on babies and 
Henry L. Iv. Shaw of Albany ]\Iedieal College on "The Young Child’s Health, 
his Normal Growth and development, and Problems of Hygiene and Train- 
ing.” 

"Cancer. Its Nature, Diagnosis and Cure,” is covered by Francis C. 
Wood, Director of Cancer Eeseareh of Columbia UniAmrsity. He follows in 
general the lines that are emphasized by the American Society for the Con- 

‘National Health Series. Edited bj' the National Health Council. Punk & AVa^nalls 
Company, New Y'ork and London, 1924. Twenty A'ols. Flexible fabrikoid. Price per .set 
S6.00, per volume 30 cents net. 
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trol of Cancer and incorporates a chapter upon cancer quacks. Dr. C. B. A. 
Winslow is eminently qualified to discuss communicable diseases. 

Each volume is a vest pocket edition with flexible leather covering and 
may be read in spare moments on the street ear, in the train, or while await- 
ing an appointment. Tlic price is within the reach of all, and the binding is 
so attractive that the hooks may well be di.splayed as a decoration for the 
library' tabic. All volumes are of approximately’ equal length. We regret 
that some arc not more detailed, for justice cannot be done to certain of the 
subjects in the small space allotted. This applies particularly to the contri- 
butions on dietetics and on child health. 

The medical profes.siou as a wliolc should become thoroughly acquainted 
with these volumes and with similar contributions, such as those found in 
“Ilygeia,” lest they' soon find the wide-awake layman better acquainted with 
recent developmont.s in the fields of life extension and public and indmdual 
health than he is himself. 


Protoplasmic Action and Nervous Action* 

A TREATISE on the phy.sieo-chcmical basis of the more general or funda- 
mental properties of liiiiig matter. The author approaches the prob- 
lem from a pliysico-ehemioal basis, lie feels that the regularity of the living 
organism presupposes regularity of it.s component physico-chemical processes. 
In fact, one of the most striking features of organic processes is their ex- 
actitude, which is frequently safeguarded by regulatory’ devices of the ut- 
most delicacy. The volume contributes a distinct addition to our knowledge 
of biologic processes, particularly those of irritability and the transmission 
of stimuli through living matter. 


Epitome on Blood Pressure^ 

A COLLECTION of disjointed statements with reference to blood pres- 
sure, most of whieli are based on existing knowledge. The pages de- 
voted to treatment discus.s the value of autocondensation. In fact this ap- 
pears to be a brochure on autocondeusation in the treatment of hyperten- 
sion. The cost of the book is surprisingly high. 


♦Protoplasmic Action anO Nervous Arfion. By R^ph S. miUe. ^i°\eB!st. Nela Re- 
search Laboratories Cleveland; formerlr Professor of Biolofn'. Clark Unhersit>. CloUi. 
Price $3.00. Pp. 417. University of Chicago Press. Chicago. lO'Jo. 

tEpltome on Blood Pressure. By Burton Baker Grover, M.D. Author of "Handbook 
of Electrotherapy" and "High Frequency PracUce" . President of the ■V\e.stern Elcctiothora- 
Peutic Association. 1910-11)21. Pres, of the Western School of Physiotherapy. Paper. Price 
$3.00. The Electron Press, Kansas Citj', Mo. 
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The A. S. C. P. 

The A. S. C. P. in its brief period of existence has already rendered great servico to 
the cause of scientific medicine by helping to elevate the status of the clinical pathologist 
in his relation to the clinician and to stimulato the u.'c of laboratory aids in diagnosis. 

Older and long established societies may be quiescent during a whole year and onlj* 
show signs of activity at the annual meeting. The American Society of Clinical P.ath- 
ologists, however, is a young, vigorous and actively growing organization with Strong 
proliferative tendencies aiming to keep the members constantly in touch with one another 
and spurring them on to better scientific and technical perfection of their specialty. 

Membership in the A. S. C. P. 

The secretary of the A. S. C. P. report.^ a flood of inquiries regarding membership 
in this national body. The clinical pathologists throughout the country arc rccog^iizing the 
benefit of organization and appreciate the excellent results achieved by the A. S. C. P. 

Application blanks and information m.ay be obtained from Dr. Ward Burdick, 052 
Metropolitan Bldg., Denver, Colorado. 
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CLINICAL AND EXPERIMENTAL 


AN ADEQUATE L^UBORATORY SERIUCE IN THE MODERN HOSPITAL' 


Bv W-rtfo Burdick,! M.D., Denter, Colo. 

A S the representative o£ the American Society of Clinical Pathologists, 

it becomes my privilege to convey the appreci.ation of yonr conrtesy 
in extending the privilege of appearing before this convention for the pnr- 
pose of expressing views on matters which so mntnally concern ns. 

Upon receipt of the invitation to address this meeting on the subject 
of “An Adeqnatc Laboratory Service in the Modem Hospital,” a com- 
munication was directed to the Fellows of the American Society of Clinical 
Pathologists, enclosing a questionnaire covering this subject, and this paper 
is a digest of the answers received. It has been the endeavor to make it 
express the net result of the experiences of all of the Fellows of the. Society 
which I represent. 

The first question for discussion, it would seem, should bo: 

praisoKTCEL 

On this matter, there is a strildng unanimity of opinion among the 
clinical pathologists. IVith reference to the head of the organization, 0. J. 
West, Seattle, lYashington, says: “All hospital laboratories should be 
in charge of a clinical pathologist on whom the responsibility for all work 
should rest.” These words express the sentiment of all clinical pathologists 
from whom replies were received. This brings us to the pertinent question, 
“What is a clinical pathologist?” At the last Annual Convention of the 
American Society of Clinical Pathologists, the following definition was 
adopted: 

‘Read ty invitation before tlie Clinical Congress of tlie American College of Surgeons, 
Chicago. 111 ., Oct. 3, 1923. 

Received for publication. April 21, 1924. 

tSecretarj' of the American Society of Clinical Pathologists. 
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“A clinical pathologist is a physician who has specialized in clinical 
microscopy, chemistry, serology, bacteriology, pathologic liistology, and gross 
morbid anatomy, for a period of two years under the direction of a clinical 
pathologist as herein defined.” 

Thus, at the oxitset, we find onrsclvcs at variance with the American 
College of Sxirgeons on a very important point. Eeferring to the tenth Year 
Book of the College, issued during the present year, on page fifty-three, para- 
graph. V, under the heading of “The ^Minimum Standard of Ho.spitals,” reads 
as follows; “That clinical laboratory facilities be available for the study, 
diagnosis and treatment of patients, these facilities to include at least chem- 
ical, bacteriologie, serologic and histologic scinnce in charge of trained tech- 
nicians.” John Hewat, Director of Laboratories. Department of Health, 
State of Blaine, states: “If a hospital has a fully equipped laboratory 
capable of undertaldng all laboratory procedures, the object of the laboratory 
is defeated, unless the responsible head is qualified, as defined by the ^Vmer- 
ican Society of Clinical Pathologists. The technical part of the work can, 
perhaps, be left to trained technicians, but a knowledge of the fundamentals 
of medicine is very essential in the interpretation of the results; therefore, 
the head of the laboratory should have a Medical Degree.” “For.” says 
James C. Todd, Professor of Clinical Pathology. University of Colorado, “it 
would seem reasonable to ask that all clinical laboratory work of a hospital 
be done under the direct control of a clinical pathologist, and that there be 
a definite department of clinical pathology recognized at staff meetings.” 

“In small hospitals.” according to E. H. Buttles, Maiy Fletcher Hospital, 
Burlington, Vermont, “perhaps under one hundred beds, he need not be a 
full-time man, but should have definite hospital hours.” Harry Corper, 
National Jewish Hospital for Consumptives, Denver, insists that, “Every 
hospital of one hundred bed capacity should have a fixU-time resident clinical 
pathologist, with an appropriate staff of assistants.” To these sentiments, 
every Fellow of the American Society of Clinical Pathologists subscribes, and 
we venture to say that were the American College of Surgeons to rewrite 
Paragraph v in the light of present day advancement in our field, the term 
“clinical pathologist” would supplant that of “technician.” 

That there is a place under the sun for the technician is the opinion of 
all clinical pathologists, for says ilichael G. YTohl. ■Methodist Hospital, Omaha, 
“Lay technicians are valuable and absolutely necessary, yet when it comes to 
interpreting laboratory findings as clinical symptoms, a Degi*ee in Medicine 
and several years’ experience in hospital work are absolutely necessary”: but, 
J. H. Black, of Dallas, Texas, warns us that, “they shoxild not be given 
autonomous positions.” “Technicians,” says A. H. Sanford. Mayo Clinic, 
Boch ester, Minnesota, “are, in my experience highly trained laboratory work- 
ers, preferably women working under someone's direction.” ^ly personal 
opinion "with reference to this matter is, it must be admitted, somewhat at 
variance vrith that of the majority of my colleagues, as it has long been the 
belief of the writer that the chief assistant in the hospital laboratory should 
be a potential clinical pathologist, a young man or woman who, having 
graduated in medicine and having served a proper internship in a general 
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hospUal, elects to enter the field of clmical pathology as a life rvork. Hoir 
else, it may be asked, may clinical pathology be pcTpetuated? The cver- 
■nidening circle of the application of laboratory methods to diagnosis, demands 
skilled physicians, especially trained to meet the demands of the Tiiodcrn hos- 
pital, hut from, evhcncc are the clinical pathologists of the fntnrc to come? 
I do not know of a single young physician serving an npprenlieeship in a 
laboratory. Instances may exist, and pi-obably do, hnt they arc hopelessly 
few. There are hut two answers to this question, first, the encouragement of 
young physicians of scientific inclination to enter the laboratory as first assist- 
ants, and, second, to again quote James C. Todd, Professor of Clinical 
Pathology, University of Colorado, *'Seo to it that there is a strong depart- 
ment of clinical pathology in cA-ery medical college.” 

Returning, then, to the subject, it may be said that the personnel of the 
hospital laboratory should include first, a clinical pathologist; second, to 
interpose a personal view, a young physician in course of training to become 
a clinical pathologist ; and, third, as many teehnieians as the requirements of 
the institution may demand 

LOCATIOX, SIZE AXD ARni.XI.EMKXT, Or I-\EORATORY SPACE 

That the laboratory should lie on the uppermost floor, remote from the dust, 
noise and vibration of the street, witli a northern exposure and located as near 
to the operating room as povsiWe, is tlic consensus of opinion expressed by the 
clinical pathologists; Charles Rietz, Evansville, Indiana, .says, "Its location 
should bo such that it will ho froely aocessihlc to the members of the hospital 
staff, in order to iin'itc and eneonrngc consultation with tho clinical patholo- 
gist. In tho event of its not hoing convenient to place it near the operating 
room, a small laboratory for frozen sections of fresh surgical material should 
be provided adjoining the surgical department." There should be at least 
five hundred square feet for every one hundred beds, “and tho arrangement,” 
•says John IColracr, University of Penn.sylvania, with whom most clinical 
pathologists agree, “should depend upon the service required; but for a one 
hundred and fifty bed hospital, I believe that tho laboratoiy should he 
divided into the following departments with space set aside for each; (a) 
Ror the preparation of ti.ssues and culture media, nnd general sterilization; 
(b) Clinical pathology and clinical bacteriology; (e) Serology, with special 
reference to the Wassermann test; (d) Biochemistry. ” To this allotment, 
many of our Pellmv.s would add a private office and record room for the 
clinical pathologist in charge, and it is generally preferred that tho above 
departments bo provided with separate rooms. "In any event,” .says A. H. 
Sanford, Mayo Clinio, Rochester, Minne.sota. "don’t shunt the laboratory off 
into the basement,” 

"As to equipment,” laconically replies one clinical pathologist, "the 
best is none too good”; but, W. W. Hall, Waterton-n, New York, .advises, 
"the best of apparatus should be obtained; do not buy apparatus until there 
is a demand for it; discard apparatus as soon as defective, and always buj' 
duplicate apparatus that is breakable. In tho opinion of practically all of 
the clinical pathologists, however, the fundamentals of equipment are as 
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follows: Autoclave, Arnoll Sterilizer, Centrifuge, Incubator, Microscope, Ee- 
frigerator. Microtome, Basal Metabolometer, Colorimeter, ‘Water-Still, Hemo- 
cytometers, and appropriate glass-ware, instruments, and chemicals for carry- 
ing on clinical microscopy, chemistry, serology, bacteriology, and pathologic 
histology, which, thinks A. V. St. George, BellcAUie Hospital, New York City, 
“can usually be purchased for around $1,500.00. This would equip the aver- 
age one hundred to one hundred fifty bed hospital laboratory. It is obvious, 
however, that the size of the institution will largely govern the amount of 
apparatus required.” The uadter would be inclined to make the latitude 
“around $1,500.00” rather liberal so that it might be stretched to $2,000.00 
if need be, particularly in view of present prices. 

SCOPE OF SERVICE 

Now, in terms of golf, the ball has been knocked out into the rough, for 
here will be encountered several moot questions: first, what tests, if any, 
should be done as a matter of routine, taking into account both medical and 
surgical cases? “Eoutine blood and urine analysis,” answers George L. 
Bond, Grand Eapids, Slichigan, with Avhom ninety-six per cent of the clinical 
pathologists agree. “These tests reveal so many conditions that influence 
treatment, that tlic attending physician should have them in eveiy case”; 
L. H. Cormvall, Ncav York City Hospital, adds, “They are a necessary part 
of every record before diagnosis can be made with accuracy.” Foy C. Payne, 
Dayton, Ohio, avIio voices the opinion of 47 per eent of his colleagues, states, 
“A Wassermann should be done routinely on all chronic cases.” We are also 
reminded by several not to overlook a routine throat culture and vaginal 
smear in children, as well as the determination of coagulation and bleeding 
time on all tonsil and adenoid cases. Other tests, such as basal metabolism, 
blood chemistry, kidney function, blood typing, etc., Avere occasionally men- 
tioned in the replies; but, A. B. Giordano, South Bend Medical Laboratory, 
South Bend, Indiana, says, “These three tests, namely, complete blood count, 
urine analysis and Wassermann reaction, Avill in a great many cases reveal evi- 
dence of disease process, of Avhich neither the patient nor physician is aAvare.” 
hly OAvn vicAvs as to hospital laboratory routine coincide Avith those ex- 
pressed by John E. Porter, Eockford, Illinois, AAdio says, “Urines and blood 
counts on all, sputum on all chest eases, blood culture on all temperatures of 
one hundred and tAvo degrees Fahrenheit ; throat cultures on all suspects and 
undiagnosed cases; stools on all diarrheas, and smears and cultures on all 
discharges; for the average clinician does not knoAV exactly Avhat laboratory 
examinations his patients should have, so he does not order them, and the 
above Avill many times clear up the case before the tests suggest themselves 
to him.” “Furthermore,” as Father Mouliner is Avont to remind us, “the 
patient in the hospital is the object around Avhich everything should revolve.” 
The clinical pathologist should be one of the patient’s closest relatives dur- 
ing his stay in the institution, and should not be hampered by formalities 
during the application of his endeavoi’s to elucidate the cause of disease. 
Has advances should be Avelcomed by attending physicians as an integral 
part of hospital service to Avhich his patient is entitled. 
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"With Peferenee to surgiCEtl cases, it should be an axiom that no cnlting 
operation, however smail, should be undertahen' — Avith the ever-present lia- 
bility of infection — without first aseertauung the status of the blood as a mat- 
ter of record ; and, says Dr. Edward Mugrage, Assistant Professor of Clinical 
Pathology, University of Colorado, "The urine should always be checked 
in order to observe any renal disturbances AA^hich might othcrAAdse be over- 
looked, and Avhich Avould influence the choice of the anesthetic.” It is the 
eonsensus of opinion that the liistologic stnictnrc of all tissues removed at 
operation should bo made a matter of record, not only as a cheek on clinieal 
diagnosis, hut as evidence AA-hich may he of inestimable value to the patient 
or his relatives at some fvttuve period, to say nothing of the statistical Avorth 
of such archives. 

AJlothcr question: Should the activities of the hospital laboratory bo lim- 
ited to the institution alone, or may its scope of service reach out beyond the 
confines of the hospital? On this point, the clinical pathologists seem to be 
equally divided. “Host emphatically, yes!” says B. AV. Ehamey, Port Wayne, 
Indiana, representing one cx!i-emc, “Tiiey should confine their actiA'ities to 
the institution alone. Hospitals have no business going into competition Avith 
men making a specialty and life Avork of this branch of medicine. That Avonld 
be another phase in the advance toAvard State Sfodicinc”; but Ralph G. Still- 
man, Department of Pathology, New T'ork Hospital, representing the other 
extreme, states, “I sec no reason Avhy the hospital laboratory sbotild confine 
its activities to the institution, providing its personnel is largo enough to 
handle the necessary AVork. The offer of diagnostic aid to practicing physi- 
cians in the neighborhood of the Iio.spital, and on the liospitnl staff, broadens 
the service of the institution to the eommvAnity, and establishes for the insti- 
tution a permanently interested clientele that is of value both to the insti- 
tution and to the community. No ho.spital that fails to act as a center for 
the dissemination of information concerning the prevention, diagnosis and 
treatment of disease is fulfilling its enth-e duty.” I prefer the middle ground 
irith 3f. W. Lyon, Jr., of South Send, Indiana, who says that “if the clinieal 
pathologist in the hospital is the only one in the commAmity, he may reach 
outside ; but, if there are private practicing clinieal patliologists in the com- 
munity, the hospital laboratory should keep to itself.” For, after all, the 
development of clinical pathology as a .specialty in medicine should not be 
impeded. 

VINAKCINO 

AVo arc noAV face to face Avith another problem reflecting upon the scope 
of service of the hospital, laboratory, namely, that of financing this depart- 
ment of the institution. This brings us deeper into the thicket of nneertainty, 
and constitutes the “fly in the ointment” of cooperation in this phase of 
hospital standardization. 

Adequate laboratory service A\-ill not be realized until the true statAAS of 
the eiimcal pathologist is recognized by all classes of physicians. From the 
most remote time xAp to about tAventy years ago, the contact of the medical 
profession AA’ith the laity Avas ehlcily through one maiA — the family doctor. 
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About this time, there appeared a third party, the clinical pathologist, whose 
function it was to develop methods for the practical application of scientific 
facts which were rapidly being brought to light by the medical research lab- 
oratories of the world. The newcomer was acclaimed by physicians and sur- 
geons alike, who paid their compliments with a shower of material to 
examine gratis. But it was soon evident that a definite department of 
medicine was developing which required to be maintained and the present 
confusion proceeds from the reluctance on the part of the firmly grounded 
practitioner to so modify his demands upon the public that the clinical 
pathologist might derive his share of financial support. A comparison of 
the sldll of the clinical pathologist involved in condemning a breast or a limb, 
with that of the surgeon who removes it, would be as likely to balance in 
favor of the former as the latter; but a considerable difference in compensa- 
tion still obtains. That the public pays enough for medical service is obvious, 
and it is hoped that the handwriting on the wall will not escape the attention 
of those concerned, for the person Avho is not indifferent to the signs of the 
times may with safety predict that State Medicine will be tlie inevitable out- 
come if the cost of medical, and particularly surgical, service continues to 
increase. 

As to methods in vogue at the present time for financing clinical pathol- 
ogy in the hospitals, an analysis of the questionnaires reveals a complete lack 
of uniformity, and one is at a loss to make any recommendations. For the 
present, however, we must proceed upon the tliesis that the clinical pathol- 
ogist is a consultant in medicine and should be compensated accordingly the 
same as the surgeon or internist. Bcgarding the so-called “flat fee,” a ma- 
jority of the clinical pathologists agree with Dr. Philip IlillkoAvitz of Denver, 
who says, “that a flat fee is permissible onlj’’ for routine urine and blood 
examinations; that the hospital laboratory should be financed by charging 
each patient for work performed; while, for the more complicated tests, the 
usual fees in vogue should be charged and after proper deduction is made 
from the total monthly laboratory income for expense of laboratory supplies, 
salary of technicians, interest on investment, expense of rooms, light, heat, 
etc., the balance should be regarded as the compensation of the clinical 
pathologist. ’ ’ 

In closing, may I suggest the appointment of a committee by the Amer- 
ican College of Surgeons to cooperate Avith a similar committee from the 
American Society of Clinical Pathologists, to formulate a plan of financing 
the department of clinical pathology in the hospital? 

To summarize, then, the persomiel of the hospital laboratory should con- 
sist of a clinical pathologist in cliargc, a young physician in training for clin- 
ical pathology, and as many technicians as the Avork of the institution may 
require. It should be located adjacent to the operating room, preferably on 
the top floor, with a northern exposure, and subdiAuded into five rooms, includ- 
ing a private office for the clinical pathologist. The equipment should be 
adequate for the carrying on of all the necessary tests in clinical microscopy, 
pathologic histology, bacteriology, serology, and chemistry. As a matter of 
routine, the laboratory department should determine the condition of the 
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blood and urine of all patients entering the hospital, and write into the rec- 
ords of the institution the results of histologic examination of all tissues 
removed at operation. A AVassermaun test should also he done as a matter 
of routine, at least upon chronic cases. The clinical pathologist should be 
freely employed as a consultant by the staff, and it should be considered his 
privilege and duty to perform any tests which, in his judgment might throw 
light on the condition of any patient. The actirfties of the hospital laboratory 
should be confined to the institution alone, unless it happens to be the only 
available center of clinical pathology jn the community. The evolution of a 
satisfactory method of financing clinical pathology in the modern hospital is 
a matter for future determination and especially in the province of the com- 
mittee suggested. 


THE INFLUENCE OF THE NATURAL ANTISHEEP UEMOLATSINS OP 
HUMAN SERA UPON THE PRODUCTION OF ANOJLVLOUS REAC- 
TIONS IN THE FIRST TUBE OP KOLMER’S QUANTITATIAT3 
COMPLEMENT-FIXATION TEST FOR SA'PHILIS' 


By Robert A. Kilduefi:, A.B., A.M., M.D., Los Anoeles, Calif. 


I N his original communication detailing the tccliiiic of a new quantitative 
complement-fi.xation test for syphilis in which the quantitative factor is 
primarily dependent upon the testing of five graduated amounts of serum — 
0.1, 0.05, 0.025, 0.005, and 0.0025 c.c. — Kolmer* called attention to the fact 
that, occasionally, a positive scrum will show less fi.xation in the first tube 
of the scries carrying 0.1 c.c. of scrum than in the second and subsequent 
tubes carrying 0.05 c.c. or less, thus producing such a reaction as, for exam- 
ple, 2 4 4 4 0. 

This observation has been corroborated by .all who have worked with the 
method and, in my own experience, occasional sera have even e.xliibited 
complete hemolysis in the first tube of the scries when hemolysis has been 
inhibited to a greater or less degree in the subsequent tubes, thus producing 
such a reaction as 03300 or 0430 0. 

The natural assumption is to ascribe this tj-pe of reaction to the presence 
of natural antisheep hemolysins in the serum tested in amounts sufficient in 
0.1 c.c. to cause marked or even complete hemolysis of 0.5 c.c. of 2 per cent 
sheep-cell suspension, and to assume that the dilution of the serum in the 
subsequent tubes of the series so reduces the hemolysin content that its 
effect is masked or negligible. 

The practical importance of such reactions lies in the fact that their 
occurrence furnishes a potential source of error in methods using only a 
single scrum dose of 0.1 c.c. 

_ •Presented Before the Third Annu.nl Convention of the American Society of Clinical 
Pathologists, Rochester, Minnesota, June 7, 1924. 
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The assumption that these reactions are entirely due to the presence of 
natural aiitisheep hemolysins is logical and, apparently, reinforced by the 
fact that such reactions have not as yet been encountered with spinal fluids 
in which natural hemolysins arc not found. It is opposed, however, by the 
fact that in the same communication Kolmcr notes their occurrence when 
using an antihuman hemolytic system and also with hemolysin-free sera, as a 
result of which he believes them to be due, possibly, to the presence of other 
and as yet unknown scrum constituents which may, in some way yet to be 
elucidated, interfere with the interaction of complement, antigen, and reagin. 

A similar view is held by Detweilcr- who calls attention to “some peculiar 
substance present in some sera which causes hemolysis in exactly the same 
fashion (as hemolysin) but which is not removed on exposure to sheep 
ceUs.” 

The same observer cites Zhuiscr^ as also having noted the same phenom- 
enon. 

The occurrence of these anomalous reactions as brought out by Kolmcr ’s 
quantitative method, while relativclj'- infrequent, has a very distinct, impor- 
tant, and practical bearing on complement-fixation technic in general, for, 
if the reaction is in any way related to the hemolysin content of the scrum 
tested, it becomes an important source of possible error in methods using 
only a single serum dose of 0.1 c.c. ; and, even if it is not related to the 
presence of natural hemolysins, it still remains as a potential source of false 
negative I’eactions. 

In the quantitative method described by Kolmer these anomalous reac- 
tions are of little practical importance as affecting the reading of the test, 
for the degree of positivencss is determined, primarily, not by the degree of 
fixation obtained in any one serum dose, but by the smallest quantity of 
serum which gives fixation of any degree. Thus, a 0 4 4 4 0 and 2 4 4 3 0 re- 
action would both be classed as very strongly positive because both show 
fixation in the fourth tube or in 0.005 c.c. of scrum. 

Because, however, such a reaction as 0 4 4 4 0 is a possible source of 
confusion to those accustomed to readings obtained with a single serum dose, 
and because of the inherent interest of the problem, it seemed of interest to 
study the problem and the present communication is the result of such a study. 

In classing these reactions as a possible source of confusion it is, of course, 
plain that this is not as apt to be true of the scrologist as of the clinician 
to whom the report is sent ; but as long as the clinician is to assume, without 
exception, the sole prerogative of the interpretation of the eomplemcnt-fixation 
reaction, and as long as too frequently, unfortunately, decisions relative to 
diagnosis and prognosis are to be based upon the results of isolated serologic 
examinations, it is necessary insofar as is possible, for the laboratory to bend 
every effort toward clarifying the methods of making and reading the re- 
sults of the test. 

The plan of this investigation was influenced by the following premises: 

If the anomalous reactions in que.stion arc due entirely, or even in large 
measure, to the influence of natural hemolysins, then the incidence of both 
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should be comparable. Strict parallelism need not be looked lor noeessarily 
bocanse of the inllacuee of varying amounts of syphilitic reagin in the sera 
with rosiiltaiit more or less complete and relatively stable fixation of com- 
plement for, while it has been shown that, within eertain limits, a deficiency 
of complement may he compensated for by an excess of hemolysin and tlie 
reaction of a Avcakly positive scrum thereby masked or even lost entirely, 
the influeuco of an excess of hemolysin upon the reaction obtained with a 
strongly positive scrum containing largo amounts of reagin is, to all intents 
and purposes, negligible, especially when the scrum is iested in amounis of 
less than 0.1 c.c. 

The plan adopted, then, was: 

1. To determine the incidence of natural antisheop hemolysius in all the 
sera c.xamincd. 

2. To detennino the iiieideneo of all sera giving anomalous reactions in 
the first tube. 

3. To compare the incidence of 1 and 2. 

4. To determine the incidence in the sera giving anomalous reaetious of 
antishcep hemolysin in amounts snflieient in 0.1 c.c. to completely or oven 
partially hemolyze 0.5 c.c. of 2 per cent .shcep-ecll suspension; to absorb the 
hemolysins from such sera, and retest tliem and thus determine the effect 
of absorption of the natural antislieep hemolysins on tlie reaction in the first 
tube of the quantitative test. 

I. The Incidenes of Natural Antishcep Hemolysins in ITumau Sera. 

To determine this, to 0 1 c c. of inactivated sentm (15 miuntos at 50® C.), 
were added 1 c.c. of 1:30 complement carrj-ing two “full” units a,s deter- 
mined by Kolmcr’s method of coniplemeut titration, .and 0.5 c.c. of 2 per 
cent shecp-flell suspension, the tubes then being incubated for one hour in 
the watcr-hath at 38° C, Readings avcrc then made for the presence and 
relative amount of natural antishcep amboceptor. 

In all, a total of 2,180 sera were tlms examined with the following results: 

Sera containing sufficient hemolysin in 0.1 c.c. to cause complete Jicmol- 
ysis: 1,292 or aiiproximatciy 50 per cent. 

Sera containing sufficient hemolysin to cause marked hut not complete 
hemolysis : 70 or approximately 3 per cent. 

Sera containing only sufficient hemolysin to give a trace of hcmolysi.s: 
2G or approximately 1 per cent. 

Sera without natural hemolysin : 729 or approximately 35 per cent. 

The total incidence of hemolysin-eontaining sera was, therefore, 1,380 or 
approximatelj’ GO per cent. 

II. The Incidence of Anomalous Reactions in tiio First Tube of the 
Quantitative Test. 

Of the 2,180 sera subjected to the quantitative complement-fixation test 
according to the method of Kolmer, anomalous reactions occurred in the first 
tube in 37 sera or approximately 1 per cent. 

They may be divided into two groups: one group of eleven sera gave 
reactions characterized by complete hemolysis in the first tube with varying 
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degrees of fixation in the subsequent tubes of the scries ; and a second group, 
compi’ising twenty-six sera in wdiieh tlierc was fixation in the first tube but 
always of lesser degree than that obtained in the second tube cariying 0.05 
c.c. of serum. 

It is highly important to note tliat, in tlic gi-oup of eleven sera giving 
complete hemolysis in the first tube, there were two sera which did not con- 
tain any natural hemolysin. 

III. A comparison of the incidence of the natural antisheep hemolysin 
and of the incidence of anomalous reactions at once indicates thaf the pres- 
ence of the former, even in large amount, cannot be the sole factor concerned 
in the production of the latter; for, while hemoly.sins were present in large 
amount in 1,292 sera, anomalous reactions occurred in only 37 sera. 

Moreover, of the eleven sera giving complete hemolysis in the first tube, 
there were two which did not contain natural antishcep amboceptor and in 
Avhich the reaction, therefore, cannot be ascribed to its presence and mxist 
be ascribed to unknown senim constituents other than hemolj^sin. 

The results of the investigation thus far, therefore, suffice to clearly 
demonstx’ate the fact that anomalous reactions of the ehai’acter in question 
may and do occur in the absence of natural antisheep hemolysin, and that 
the presence of natural hemolysin is not necessarily the cause of such re- 
actions. 

'The relation of the natural amboceptor to the production of such re- 
actions will be touched xipon in the subsequent phases of the investigation de- 
tailed beloAv. 

IV. The incidence, in sera gh'ing anomalous reactions, of antisheep 
hemolysins in amounts sufficient in 0.1 c.c. to completely hemolyze 0.5 c.c. 
of 2 per cent sheep-cell suspension, and the effect upon the anomalous reaction 
of the absorption of the natural amboceptor from the sera. 

Of the 37 sera in question 34 contained sufficient hemolysin to completely 
hemolyze the test dose of cells. These were treated with sheep cells to 
absorb the amboceptor and retested for the degree of complement fixation 
after absorption. 

At the outset of this portion of the study some little difficidty was en- 
countered in finding a method satisfactory for the complete absorption of 
hemolysins without the coincident development of thermostabile antieomple- 
mentary properties in the serum after absorption. 

A method xvas desired which would be rapid, simple, and efficacious and 
that of Kahn^ ivas finally chosen. This method consists simply of the addition 
of -washed and packed sheep cells to the serum in the proportion of one 
drop of cells to one centimeter of serum and the subsequent removal of the 
serum by centrifugation after standing for ten minutes at room temperature. 

The cells were added to the serum from a 1 c.c. pipette graduated in 
%oo C.C., both the serum and the cell quantities being approximated and not 
accurately measured. 

Kahn and Lyon'^ have shown that this procedure is capable of absorbing 
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1,800 units of amboceptor from 1 c.c. o£ scrum after ten minutes at room tem- 
poraturo, so that tiie method is efficacious as Avell as rapid and simple. 

jVitcr absorption the sci’a wci’C removed by centrifugation and stored in 
the iec chest ovorniglit. The following morning the sera were again inacti- 
vated for 15 minutes at 50° C. and again te.sted by the quantitative method. 

At the same time that the second test was made, to 0.1 c.c. of serum 
were added 1 c.c. of l-.SO complement carrying two “full” units, and 0.05 
c.c. of 2 per cent slieep-cell suspension, the tubes then being incubated for 
one liotir in the water-bath at 38° C., when a reading was made to determine 
if the amboceptor had been completely absorbed. 

Absorption was found to have been complete in every instance and in 
no instance did the development of tlicnnostabile anticomplemcntary sub- 
stances occur. 

The results of the complement-fixation tests before and after absorption 
arc shown in the tables. 

Over and above the question at issue, a study of the tables brings out 
several points of interest. 

In Table I, while the sera in which natural hemolysins were absent demon- 
strate eonelusivcly the fact that negative reactions may occur in the first tithe 
thrmrgh the aetiou of unknown soiarm constituents, the remainder of the 
series evidences, by the results of the test after absorption, that the presence 
of natural antishocp hemolysins may be a factor of importance in the causation' 
of this type of anomalous reaction, as fix-ation in varying degree was obtained 
in the first tube after absorption in every instance. 

Table II brings out two facts of interest and importance: 

a) While the strength of the reaction was definitely increased in the first 
tube as a result of absorption of hemolysin in 14 sera, in 12 sera no increase 
in the strength of the reaction occurred after absorption, so that, in approxi- 
mately 50 per cent of tliese sera the anoinalons reactions occurred independ- 
ently of the presence of natural hemolysin, and these reactioms, had the sera 
simply been tested for hcmolj'sin content witliout absorption and retesting, 
would have been without hesitation attributed entirely to the hemolysin 
content. 

This, however, was not the case and the mechanism of their occurrence 
remains to be explained. 

b) In a perceptible number of the retested sera the strength of the reaction 
was slightly decreased as a result of absorption and reinactivation ; for ex- 
ample, where fixation was obtamed in the fourth tube before absorption, on 
retesting fixation did not extend beyond the third tube. 

The explanation of this, in all probability, lies in the possible dcstrac- 
tion of small amounts of rcagin during the second inactivation period. In view 
of the fact, however, that the total period of exposure to 56° C. was not longer 
than that usually made use of heretofore, this c.xplauation may not bo the 
true one and other factors may be at work. It is possible, also, that the 
effect of exposure to heat may be more clearly brought out in the higher 
dilutions of the serum. 
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Table I 

Effect of Absorption of Hemolysin on Sera Giving Complete Hemolysis in the 

First Tube 


NO. 

before ABSOrj>T10N 

after ABSORPTION 

1. 

0 

1 

1 

0 

0 

2 10 0 0 

2. 

0 

1 

4 4 

o 

4 4 4 0 0 

o 

O. 

0 

4 4 

4 0 

4 4 4 0 0 

4. 

0 

4 

4 4 

0 

2 2 2 0 0 

5. 

0 

4 

4 4 0 

4 4 4 4 1 

6. 

0 4 4 

0 

0* 

0 4 4 0 0 

7. 

0 

2 

4 

1 

0 

4 4 4 0 0 

S. 

0 

o 

O 

2 

0 

4 4 4 0 0 

9. 

0 

1 

1 

1 

0 

4 4 4 4 0 

10. 

0 

4 

4 

0 0 

4 4 4 0 0 

11. 

0 

4 4 0 

0* 

0 4 4 0 0 

•Serum does not 

contain natural antisheep hemolysin. 




T-able n 


Effect of Absorption 

OF Hemolysin > 

ON 

Sera Giving Less 

Fix-vnoN IN Tube 1 than in 




Tube 2 


NO. 

BEFORE .absorption 

AFTEP. ABSOPJTION 

1. 

O 

4 

4 

0 

0 

2 4 4 0 0 

2. 

1 

<» 

o 

3 

1 

1 

4 4 0 0 0 

r* 

1 

4 

4 

0 

0 

1 4 4 0 0 

4. 

3 

4 

4 

0 

0 

4 4 4 0 0 

0. 

3 

4 

4 

0 

0 

3 4 4 0 0 

c. ■ 

O 

1 

1 

1 

0 

4 4 4 0 0 

7. 

1 

4 

4 

0 

0 

1 4 4 0 0 

S. 

1 

4 

4 

0 

0* 

1 4 4 0 0 

9. 

3 

4 

3 

o 

0 

4 4 4 0 0 

10. 

1 

4 

4 

0 

0 

4 0 0 0 0 

11. 

1 

4 

4 

0 

0 

4 4 4 0 0 

12. 

o 

4 

0 

0 

0 

4 2 0 0 0 

13. 

1 

4 

0 

0 

0 

4 10 0 0 

14. 

1 

4 

0 

0 

0 

1 4 0 0 0 

15. 

o 

3 

9 

2 

o 

2 3 3 3 0 

16. 

1 

O 

2 

2 

0 

4 4 4 1 0 

17. 

1 

O 

0 

0 

0 

4 0 0 0 0 

IS. 

1 

4 

4 

0 

0 

4 4 4 0 0 

19. 

3 

4 

0 

0 

0 

4 4 4 0 0 

20. 

1 

O 

0 

0 

0 

1 2 0 0 0 

21. 

3 

4 

0 

0 

0 

3 4 0 0 0 

22. 

.•> 

4 

0 

0 

0 

3 4 0 0 0 

23. 

1 

O 

1 

0 

0 

4 4 4 0 0 

2^ 

1 

O 

0 

0 

0 

1 2 0 0 0 

25. 

1 

2 

0 

0 

0 

4 4 0 0 0 

26. 

1 

2 

0 

0 

0 

4 4 0 0 0 


*Serum does not contain natural antisheep hemolysin. 


TMs finding is pnrelr of interest only in connection ivitli the interpret, t- 
tion of tlie reaction as there be but little dift’erence in the clinical sig- 
nificance of a fonr-tnbe or a five-tnbe fixation — both mtU be very strongly posi- 
tive and the patient in dire need of systematic treatment. 


CONCLUSIONS 

1. In Kolmer’s quantitative complement-fixation test for syphilis a posi- 
tive serum may give a negative reaction in a dose of 0.1 c.c. and a positive 
reaction of varying degree in doses of 0.05 c.c. of serum or less. 
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2. Snch anomalous reactions may occur in the absence of natural licniol- 
ysin in the scrvim tested and are, therefore, occasionally due to the presence 
of senitn constituents ^Yhosc nature and mode of action are, as yet, unknown. 

3. In a definite pi’oportion of anoraaloiisly-reacting sera the reaction is 
due to the presence of relatively large amounts of natural antisheep hemolysin. 

4. Anomalous reactions in the fii-st tube of Kolmer’s quantitative test may 
occur after the absorption of the natural antishcep amboceptor, and absorp- 
tion of hemolysin from hemolysin-containing sera may be without effect upon 
the anomalous reaction. 

5. In a definite proportion of hemolysin-containing and anomalously- 
reacting sera, while the strength of the reaction in the first tube may be in- 
creased in the first tube by the absorption of the natural antishcep hemolysin, 
the ultimate dilution in which the scrum reacts after absorption may bo 
affected and decreased. 

0. In IColmer^s quantitative method these anomalous reactions arc of no 
practical importance and do not necessitate prior absorption of the sera, 
as the strength of the reaction is not materially affected by the anomalous 
reactions occurring in the first tube. 

7. Unknouui scrum constituents, not I'cmovablc by exposure to sheep cells 
and capable of causing hemolysis, are a potential, thongh infrequent, source 
of cn'or in the production of false negative reactions when only a single dose 
of 0.1 c.c. of senm is tested in complement-fixatjon methods for syphilis. 
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I N the eleven years which have elapsed since Folin and Denis* published 
their oolorimetrie method for the measurement of uric acid in blood, 
numerous improvements in the method have been made. These modifications 
have resulted in a greatly simplified technic, but the values obtained have 
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bv-product of work done under ftrant from th^c Committee on Epllep^v. New 1 J’y" 

also la No. 13 of a series of papers on metabolism from the Medical School or Harvard Uni- 
versity and aUIed hoapHals. a pari of the expenses of -which have been defrayed by grant from 
the Proctor Fund for the Study of Chronic Diseases. -nr u 

Work done under tenure of Fellowship in Medicine of National Research Council, Uash- 
Ineton. D. C. 

Ueceived for publication. March 2S, 1921. 
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varied, tlie tendency being toward higher figures. By the original method 
2 mg. of uric acid per 100 c.c. of blood was considered the upper limit of 
normal, whereas by the Folin-Wu® method, published in 1919, the upper limit 
is 3.0 or 3'.5 mg. 

Benedict® in 1922 proposed a further simplified direct method which 
does away with the preliminary precipitation of uric acid. Folin"* has ac- 
cepted this modification. He believes® that "there is scarcely place for 
further improvements" in the method of uric acid analysis. Benedict® found 
that his new procedure gave higlicr values than the Folin-Wu method. The 
increase of the new over the old method in 40 per cent of the determinations 
was from 0.6 to 2.0 mg. per 100 c.c. of blood. Discrepancies between the 
two methods were greatest in bloods containing low concentrations of uric 
acid. Brown and Eaiziss® report somcwliat similar results. 

Folin* says that his present direct method (1922) gives values only 
0.1 to 0.2 mg. higher than the Folin-Wu method. Using the new Folin 
procedure without modification (except that we did not find it necessary to 
use lithium oxalate as an anticoagulant in order to secure clear filtrates) 
we have measured the uric acid in the blood of a large group of patients 
with epilepsy.'' We obtained values much in excess of the limits of normal 
as stated by Folin for this method. Table I summarizes our findings. Of the 
114 determinations on blood drawn from two to five hours after the sub- 
jects had eaten, all but four gave values between 2.5 and 4.6 mg. per 100 c.c. 
of whole blood. Of 79 determinations made on blood drawn from patients 
(otherwise unselected) who had not eaten for twelve to fifteen hours, thirteen 
were above 4.6 mg. The average of the readings for this group was 0.5 
mg. higher than the average for the nonfasting group. We have shown 
elsewhere® that prolonged starvation uniformly results in a greatly increased 
concentration of uric acid in the blood. It is possible that occasional small 
increases might occur in persons who had been without food for as short 
an interval as 12 hours. 

None of the subjects recorded in Table I had abnormal concentrations 
of nonprotein or urea nitrogen in the blood, or showed other evidence of 
nephritis. Intensive study of a number of them revealed no evidence of 
faulty uric acid metabolism. As a further check on our results we measured 
the uric acid in the blood of 20 known normal persons, mostly students. 
Blood from these was obtained in the morning before breakfast. Concen- 
trations of blood nonprotein and urea nitrogen were normal. Concentrations 
of uric acid varied from 3.3 to 5.7 mg., with an average of 4.5 mg. per 100 
c.c. of blood. It is possible that these results were somewhat high because 
blood was taken under fasting conditions. The number of these determina- 
tions is too small to permit any statement concerning the normal blood uric 
acid limits. However, it seems probable that if Folin ’s new direct method 
is adopted, the upper limit of uric acid in the blood of normal, nonfasting 
individuals will need to be raised from the present level of 3.0 or 3.5 mg. 
to a new level of 4.5 or 5.0 mg. per 100 c.c. of whole blood. 

These unexpectedly high uric acid figures led us to make parallel deter- 
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minations by other methocls. Blood for these analyses was taken from nor- 
mal and epileptic subjects before and daring starvation. Table II shows the 
relationship in 27 instances between uric acid concentrations as measured 
by the Polin-AVu (1919) and the Polin (1922) methods. In all but three 
determinations, the values by the new direct procedure exceed those by the 
old method by more than 0.5 mg. Discrepancies between the two methods 
hold for both normal and abnormal concentrations of uric acid. There is 
no constancy in the amounts of difference. 

Table III gives a comparison of results by the new method of Benedict 
and of Polin. The difCorcnees are small. Of the 30 determinations the Polin 
method is higher by more than 0.5 mg. in five. The average of all determi- 
nations by the Polin method is 0.2 mg. higher than by the Benedict. 


Table I 

Data Goncf.bking 193 MF.AsmiEMEN*rs «p Uric Aciu in the Blood of Patients 
Tvrru EriLEPSY 


BLOOD TAKEN 


NO. OP 

1 MO. PER : 

100 C.C. WHOLE BLOOD 

PER CENT 








AFTER FOOD 

JECTS j 

JfENTS 1 

1 M-lXlMDAf ; 

1 SriNIMUM , 

AVERAGE 

MO. 

2-5 1 


IIHQQIIIflll 

GO 

2.5 1 

3.5 

4. 

12-15 ! 



, 0 5 

1 2.S 

4.0 

IG. 


Table II 

Concenthation or Uiirc Acid in Bi-ood i»v riiB Metiiods of Polin (1922) 
AND FOLIN-WU (1919) 






2.9 

1.8 

2.9 

1.9 

3.0 

9 .5 

3.1 

2.1 

3.3 

2.0 

3.0 

1.9 

3.7 

3 0 

4.0 

3.3 

5.3 

3.7 

5.4 

5.0 

5.8 

5.2 

01 

4.2 

0.1 

48 


UO. per 100 C.C. WHOLE BLOOD 



FOLIN 

(1922) 

FOLIN 'WU 

(IDID) 

eSCESS or FOLIN 
0V£3l FOLIN-Wtr 


8.2 

7.2 

1.0 

1.1 

8.3 

0.7 

1.G 

10 

9.1 

8.5 

.0 

.5 

92 

8.3 

.9 

1.0 

9.2 

8.3 

.9 

1.3 

9 5 

8.7 

.8 

1.7 

9.5 

89 

.0 

.1 

9.5 

07 

28 

.7 

9.7 

0 7 

3.0 

1.0 

9.7 

07 

.1.0 

4 

10.0 

9.1 

.9 

.0 

10.2 

8.8 

1.4 

1.0 

10.7 

8.3 

2.4 

1.3 





Folin^ suggests preliminary precipitation of Tiric acid by means of silver 
lactate (his check method), in order to make sure that no vsignifieant portion 
of the blue color is due to substances other than uric acid. Table IV gives 
comparative results obtained by Polinas direct and check procedures. In 
all determinations results by the direct method exceed those by the check, 
though the differences are not so great as between the direct and Polin-'Wu 
methods (Table II). It is evident that in our hands and in the bloods with 
which we have worked, values obtained by use of the new direct procedures 
of Benedict and of Polin are considerably higher than those obtained by 
the longer method of Polin and Wu. 'Wc cannot attempt e.vplanation of 
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Table III 

Concentration of Uric Acid in Blood by the Methods of Folin (1922) 

AND Benedict (1922) 


MG. PER 100 0.0. WHOLE BLOOD 


folin 

(1922) 

benedict 

(1922) 

EXCESS OF FOLIN 

OVER BENEDICT 

FOLIN 

(1922) 

BENEDICT 

(1922) 

EXCESS OF FOLIN 
OVTIR BENEDICT 

3.3 

3.4 

-.1 

4.7 

4.4 

.3 

3.5 

3.5 


. 4.7 

4.6 

.1 

3.8 

3.6 

.2 

4.8 

4.5 

.3 

3.S 

3.7 

.1 

5.0 

4.0 

.4 

3.8 

3.7 

.1 

5.7 

4.7 

1.0 

3.8 

3.6 

.2 

6.2 

6.2 

0 

4.0 

3.7 

.3 

6.3 

6.8 

-.5 

4.0 


.2 

6.4 

6.7 

-.3 

4.2 


o 

•u 

6.8 

7.0 

-.2 

4.4 


.3 

7.0 

6.7 

O 

4.5 

4.0 

.5 

7.3 

7.0 

.3 

4.5 

4.2 

.,1 


7.3 

.4 

4.5 

4.6 

-.1 


7.0 

1.2 

4.6 

4.0 

.6 



-.5 

4.7 

4.1 

.6 

1 10.4 


1.0 


Table IV 


Concentration of Uric Acid in Blood by Direct and by Check Methods of Folin (1922) 


DIRECT 

CHECK 

INCREASE OF DI- 
RECT OVEii- CHECH 

DIRECT 

CHECK 

INCREASE OF DI- 
RECT OVER CHECK 

2.9 

2.5 

.4 

6.2 

6.2 

1.0 

3.0 

2.8 

.2 

6.2 

5.0 

1.2 

3.1 

2.1 

1.0 

6.7 

5.7 

1.0 

3.3 

2.2 

1.1 

6.7 

5.5 

1.2 

.3.6 

1.9 

1.7 

6.8 

5.0 

1.8 

4.1 

3.0 

1.1 

6.8 

6.2 

.6 

4.3 

3.6 

.7 

7.1 

6.2 

.9 

4.3 

4.1 

,2 

7.6 

7.2 

.4 

4.5 

4.2 

,o 

S.O 

8.0 

0 

4.6 

3.8 

.8 

8.5 

7.3 

1.2 

4.9 

3.6 

1.3 

8.7 

7.6 

1.1 

5.0 

4.3 

.7 

8.9 

7.8 

1.1 

5.3 

4.3 

1.0 

9.0 

8.6 

.4 

5.5 

4.3 

1.2 

9.2 

6.5 

2.7 

6.1 

5.2 

.9 

9.5 

9.4 

.1 

6.1 

4.7 

1.4 





these differences, or present evidence as to which method, if any, gives 
correct measurement of the nric acid in blood. The nse of various methods 
which yield discordant results adds greatly to the difficulties of clinical 
studies. It is to be hoped that conclusive evidence will be presented of the 
correctness of one or the other procedure for measuring uric acid in blood. 

SUMMARY 

It seems probable that the upper limit of normal for the new direct 
method of Folin may be 4.5 or 5.0 mg. per 100 c.c. of blood. 

The concentration of uric acid in blood is considerably but inconstantly 
higher when measured by the direct methods of Benedict or of Folin (1922) 
than when measured by the method of Folin-Wu (1919) or by the eheck 
method of Folin. 
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ORGANIC, PROTEIN AND COLLOIDAL SILVER COMPOUNDS* 

rv. Deterioration op Solutions on Keeping 


By Tor.m.d SoLTiMANN AND «T. D. Pilcher, Ci.evel.vnd, Ohio 


I T js currently believed tliat solutions of the organic silver compounds 
deteriorate rapidly on keeping, but we are not familiar with any quan- 
titative data for this belief; and indeed it docs not appear quite clear whether 
the assumed deterioration is in the direction of diminution or increase of 
the silver-ion concentration. Tlie former would moan a decrease of anti- 
septic efficiency; while decomposition of colloidal into ionic silver would 
increase the irritation, but would also increase the antiseptic efficiency. 

Table I 

Aoinq or Silver Solutions on tucir AKTisEmc AcxiviTr 


Tho figures represent tlio avorago inhibiting dose, i.c., tho quantity of tho compound, in 
milligrams per 10 c.c. of mixture, required to prevent gas formation by yeast under standard 
conditions. 


age op SOLUTIONS; 

ONE 

D.VY 

ONE 

WEEK 

ONE 

MONTH 

TWO 

MONTHS 

FOUR 

MONTHS 

nGirr 

MONTHS 

ONE 

YE.Vr. 

S Silver nitrate 


0.25 

0.25 

0,23 

0.25 

0,25 

0.25 

« Protargol 

O <1 

2.6 

2,7 

3.1 

3.1 

3.5 

5.0 

Argyrol 

GO. 

42. 

21. 

23. 

17. 

25. 

dU. 

SilToI 

93. 

70. 

61. 

65. 

GO. 

S9. 

— 

6 'a 

" ^ Silver Nitrate 

20 

20. 

20. 

20. 

20. 

20. 

20. 

Protargol 

5 Argyrol 
® a Silvol 

C3 

SO 

4S 

6S 

>SS 

>140 

>200 



105 

<49 

29 

48 

37 


140 

>250 

90 

S4 

90 

>145 



•Prom the Department of Pharmacolosy of the MeJlcal School of Western Itcser%-e Uni- 
versity, Cleveland. 

This Investigation was supported hy a grrant from the Therapeutic Research Committee of 
the Council on Pharmacy and Chemistry of the American Medical Association. 
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Table II 

The Antiseptic Efficiency op Silver Solutions, Expressed as Percentage op the 

Efficiency op the Eresh Solutions 


AGE OF SOLUTIONS: 

ONE 

DAY 

ONE 

WEEK 

ONE 

MONTH 

TWO 

MONTHS 

FOUR 

MONTHS 

EIGHT 

MONTHS 

ONE 

YEAR 

o3 Silver Nitrate 
Protargol 
Argyrol 
(3 Silvol 

100 

100 

100 

100 

100 

85 

157 

133 

100 

83 

314 

153 

100 

71 

314 

143 

100 

71 

390 

155 

100 

63 

264 

104 

100 

44 

220 

In 0.9% So- 
dium chloride 
cq h> 

^ <1^ 2. 

♦ o 

100 

100 

79 

100 

<56 

131 

>214 

155 

92 

362 

166 

<71 

218 

155 

<45 

283 

<96 

<31 


♦Expressed in percentage of solutions a week old. 


With the hope of supplying direct and quantitative answers to these 
questions, we have applied the yeast method, to test the antiseptic efficiency, 
and therefore the silver-ion concentration, of solutions of representative silver 
compounds, kept for various periods of time. 

The following solutions were used: 


Silver nitrate 
Protargol, 
Argyrol, 
Silvol, 


10 % 

10%, two specimens. 
10%, two specimens. 
20%, three specimens. 


The solutions were kept in ordinary bottles, cork stoppered, in diffuse 
daylight, without special precautions as to asepsis. The concentration re- 




Pig. 1. 


Pig. 2. 
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quired to inhibit tlie growtli of yeast was determined in water, and also in 
normal saline, by the method described in our previous papers, on the day 
when the solution was made, and again at the end of a week, and of 1, 2, 
4, and 8 and 12 months. 

Table 1 shows the averages of the dosage required to inhibit the growth 
of yeast. 

The changes will be more easily appreciated if they are expressed in 
terms of the original antiseptic efficiency, as in Table II and Kgs. 1 and 2. 

SUMMABT 

The graphs show at a glance that the organic compounds undergo pro- 
gressive changes, which arc quite marked within a week. They are fairly 
parallel for Avatery and saline media; but their direction is absolutely the 
reverse for protargol on the one hand, and for argyrol and silvol on the 
other hand: 

1. Protargol (which may be taken as representative of the Protargentum 
Fortius type) loses progressively in antiseptic activity. Evidently the ionic sil- 
ver (Avhioh constitutes about %o of its total silver content) is gradually re- 
duced to insoluble or othenvise inactive silver. The activity is decreased, in a 
month, to about % of the original; in 8 months, to about % of the original; in 
a year, to about % of the original. 

The loss, although considerable from the standpoint of percentage, would 
probably not have much clinical importance. 

Argyrol and Silvol (representing the type of Protargentum Mite) increase 
in antiseptic efficiency, and therefore in irritation, Avith age. This is prob- 
ably due to the progressive ionization of a part of their colloidal silver, per- 
haps through decomposition of their protective protein. The activity and 
irritation are increased; In a Avcck, by about for argyrol, % for silvol; in 
a month and onAvard, to about 3 times for argyrol, by about % for silvol. 

The changes Avithin a Aveek might cause sufficient irritation to modify 
the clinical response. 

CONCLUSIONS 

Solutions of the colloidal silver compounds shoAv progressive changes of 
antiseptic efficiency on keeping'. 

Protargol solutions (and presumably others of the same type) become 
poorer in ionic silver, and therefore less efficient ; but even in a year the 
change Avould not be of much clinical importance. 

Argyrol and Silvol (and presumably others of the type), become richer 
in silver ions, and therefore more antiseptic, but also more irritant. The 
changes start rapidly, so that a aa'ccIc might suffice to modify the clinical 
response. 
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II. Morphologic Changes of the Blood in Myelogenous Leuceimia 

UNDER EadIUJI TREATMENT 


By Max Maurice Strumia, M.D., Pnir.ADELPiiiA, Pa. 


S INCE the Avork of Eeuon^ and his coworkers in Fi-ancc, and Sclmeller" in 
Germany, the study and application of radium in the treatment of leuee- 
mia, especially of the myelogenous type, has been extensive; and, as is most 
uddely admitted today, it constitutes the best known tiierapeutic agent against 
this disease. 

The changes occurring in the eii’culating blood during radium treatment 
are of utmost importance, because they rcA'eal, to a certain extent, the modi- 
fications which are going on in the foci of the- Icuccmic tissue. The results 
and conclusions of some of these studies Avill be considered later. The pur- 
pose of this Avork is to present an accurate study of the changes occuiTing in 
the circulating blood of a patient of myelogenous Icuccmia during the radium 
treatment, together Avith some ncAV observations on the relative behavior to 
radium of the various blood cells, in order that data may be gained to cor- 
roborate Avith biologic proofs the relationships of some of the blood cells. 

Studies of such a nature have been rather numerous, yet the lack of 

detailed differential counts in some of them and irregular and perhaps inac- 
curate blood counts in others haA’c Autiated the results of these interesting 

studies. Especially faulty has been the frequent massing of cells of entirely 

different origin, as primordial cells, myeloblasts, large lymphoblasts, etc., under 
the common name of mononuclear cells. 

From an extensiAm reAucAv of the literature on the subject, it seems that 
roentgen rays and radium arc fundamentally alike in their action on the 
Icucemia, provided that the same quality of radiation is used. Eadium is per- 
haps more constant and quicker in its effect (Gulland,^ OrdAvay,* etc.). 

Falta and his coAvorkers,-''’ confirmed by Kauffman,® found that thorium 
and mesothorium are similar to radium in their effect on Icucemia. 

Various findings of iiwestigators using roentgen rays Avill be promiscu- 
ously referred to, as AAmll as findings of those using radium in any form or 
method. 

Case. — The patient, J. A., age forty-eight, white, male, iias no points of interest in 
the family history, and in his remote anamnesis. About one year and a half prior to 
the time when first seen, the patient noticed a lump just below the margin of the ribs 
on the left side, which gradually increased in size. The patient did not feel any other 


•From the Department of Pathology and Bacteriology of the Graduate School of 
Medicine of the University of Pennsylvania and the Laboratory of Clinical Pathology of the 
Philadelphia General Hospital. , „ 

The first paper of this series — "Reticulosis ; Increased Percentage of Reticulated Erj'th- 
rnevtes in the Peripheral Blood” — appeared in the Joun. Lab. and Clin. Med., 1922, viii, 11. 
^ Received for publication. April 18. 1924. 
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eerious symptoms referable to the disease, except a vague sense of wealmcss, pallor, and 
loes of appetite. 

The first physician from -whom the paticat sought advice adraiiustercd a few intrave- 
nous injections of an arsenical preparation, The patient first came to our notice in the 
beginmng of October, 1022, and at that time showed a rather high degree of anemia; the 
heart was slightly enlarged, and the first sound was accompanied by a very light, soft, 
blowing murmur. Tho blood-Wasscriaann was negative. The spleen reached five inches 
below the costal margin, and the Hver was also palpable two and one-half inches below the 
costal margin. The blood count was: THutc cells — 1S3,0Q0; R. B. C. 4,450,000, Eb. 75. 
The difTcrcntial count is given in Tabic HI. This count is the average of three counts 
taken^ on throe consecutive days, the last being taken October 10, 1922. The following 
day, radium treatment was started at the Radiological Department of Philadelphia General 
Hospital under the direction of Dr. K. Bradley, to whom I am greatly indebted for his 
valuable cooperation and for the account given as to the method of the radium appUcatious. 

In doing the blood examinations, the following precautions were used: the samples 
for blood counts were taken with the same pipettes, certified, and the counts were done 
with the same counting chamber, also certified, using the same teclmic, the game person 
doing all the counts. 

The iZb. estimations were done with the colorimeter, using as a standard (100 per 
cent) a solution of dog’s blood m N/10 HCl., containing hemoglobin in amount of 13.S 
per cent. The preparation of the standard was done by determining the oxygen capacity 
of the dog’s blood. 

The slides were stained with May-Giomsa stains, using Pappenhcim’s technic, f and 
with tho oxidaso stain, using Goodpasture's"* method. The methyl-green-pyronin method 
was also employed in the dilTcrontmtion of lymphatic cells. The differential counts were 
made on two separate slides, at diiTercnt times, to avoid bias and self-suggestion, not less 
than 500 cells being enumerated. .Vs a matter of fact, in SS differential counts made, 
24,345 colls were counted, averaging 753 cells at each enumeration. Enough emphasis can- 
not be laid upon tho necessity of faultless technic in blood sampling, in order that tho 
results be strictly comparable. The necessity of counting a rciy largo number of colls 
is just as important, so as to obtain a true figure, especially when the variety of cells is 
large. 

In recording differential counts, Ferrata’s* classification, somewhat modified, was used. 
The blood counts were taken for the first few months possibly every other day, always 
in the morning before the radium application. After the first two months, at variable 
periods of time as indicated in Tabic I and III. 

Tlio coagulation time was taken approximately every month. The radium was applied 
in form of emanations, using the method of pack, the radiating tubes being at a distance 
of six inches from the skin and filtered so as to leave free course to tho penetrant gamma 
rays. Tabic IV gives details of the radium applications. 

Wc will now analyze the blood picture following radium application. 

yVhite Cell Ccyunt, Red Cell Count and nemofflohhu— It will be seen from Table I, 
that from the first application or two, both leucocytes and erythrocytes greatly increased 
in number; the white cells from 233,000 to 202,700 and tho red cells from 4,450,000 to 
a maximum of 7,040,000. This considerable increase is without doubt due to the stimulation 
or irritation of the first doses of radium, as was confirmed by changes in the differential 
count and by the very peculiar increase of the nucleated red cells, especially of the 
megaloblastic type, as will bo discussed later. 

The white cells, after the first jnoroentaiy rise, steadily decreased under the effect 
of radium; then they oscillated for about a month between 17,000 and 40,000 and finally 
went down to norma?. The downward coarse of the white cells continued also after the 
radium applications were discontinued, reaching a minimum of 5,000 about three months 
after the last dose of radinm. This indicates the advisability of stopping tho radium 
application as soon as the white cells arc near normal, between 30,000 and 15,000. GuJIand^ 
also found that the effect of radiafion goes on for a while vVftcr the termination of fhc 
treatment. 
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The last applications of radium were given on December 20, 1922, the white cells 
numbering about 6,000. They started to increase again in June, 1923, six months later, and 
then they rapidly increased, reaching 36,000 at the end of July, 1923, and 75,000 on August 
29, 1923. 

The red cells after the temporary increase were no longer affected, so far as the 
count is concerned. 



Table I. — ^^'■a^iations of the blood counts and the hemoglobin percentage ; this diagi’am 
also shows order in which immature cells disappear from the blood. Tlie radium applications 
are recorded in the upper portion. 
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The licmoglobin, during llic period of rapid incicaso of icd colls, decreased from 
75 per cent to 52 per cent in seven days, wliicli testifies to the ii regular production of ted 
colls under the stimulus of radium. After this drop, the hcmoglohin slowly rose, reaching 
a percentage of 85, as compared to 75 per cent previous to treatment. 

During tiro last nionflr of obserrations, August, 1023, the hemoglobin decreased to 
70 per cent again, while the leucocytes rose from 20,000 to 75,000 in twenty-nine days. 
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It is tlierefore obvious that the curves of the 'U'hite cell counts and the percentage of 
hemoglobin run an exactly contrary course. 

Primordial Cells . — The primordial cells, or hcmocytoblas'ts (Ferratas), which should 
be identified with Pappenheim’s lymphoidoeytcs, after a short period of stimulation in 
which they were slightly increased, rapidly and steadily decreased until they totally dis- 
appeared a month after the beginning of the treatment, or after ten radiations had been 
given, totalling 46,400 millieurie hours. 

The order in which the immature cells disappeared from the blood remarkably bears 
out their genealogic relationship; in fact as it is shown in the upper part of Table I, the 
first cells to disappear were the primordial cells, which in all probability are the un- 
differentiated mother cells of all the cellular elements of the blood; then the myeloblasts; 
t-he promyelocytes and finally the myelocytes, all belonging to the granulocytic series. 



Table II. — The stimulating effect of the first radium applications on the immature and 
pathologic cells of the hemoglobinlc series. 

; Pathologic cells of the hemoglobinic series. 

; Immature cells of the hemoglobinic scries. 

T : Radium treatment. 

In contrast, the primordial cells were the last cells to reappear when the white cells 
increased again, six months after the last radium application. 

Immature Cells of the Leucocytic Series. — Myeloblasts, proniyelocj’tes and myelocytes 
disappeared in the order mentioned. The metamyelocytes were the only cells of the series 
present, in small number, after the radium treatment, which testified that the pathologic 
activitj' of the leucemic centers was only greatly attenuated, not entirely destroyed by the 
radium. The period of time in which immature cells of the leucocytic series were almost 
absent from the blood and in which red cells and hemoglobin were normal is indicated in 
Table I, as “free interval.” This lasted about three months, starting about seven weeks 
after the last radium treatment was given. During this interval the size of the spleen 
was within normal limits and the patient ’s general condition good. 
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Several blood counts and differentials were conducted during this period, but the 
variations 'were o£ no importance and arc not repotted in Table X. During the period 
of treatment with radium, the relative number of mast cells was apparently increased, 
(Whitchero). 

The considerably longer time required by the myelocytes to disappear from the blood 
as compared with the other immature cells of the granulocytic series (myeloblasts, promyelo- 
cytes), is duo to the fact that the myelocyte is an adult form which in order to become 
a normal polymorphonuclear docs not require anything but an ontogenetic ripening; (Fer- 
ratas). In other words, ns to the effect produced by radium, the granulocj'tic cells arc 
sharply divided in two classes; cells having totally (myeloblasts) or partially (promyelocytes) 
basophilic protoplasm, which are readily affected by radium, and cells with neutrophilic 
protoplasm (myelocytes, metamyelocytes, polymorphonuclears) which arc Ices easily affected 
by the radium. 

Myeloblasts, and promyelocytes arc, as a matter of fact, the cells whose presence in the 
circulating blood, together with other symptoms, has an almost pathognomonic value for 
the diernosis of myeloid leucemia, because these cells are very seldom found in other 
conditions, while small nunibois of myelocytes arc found jn many other diseases, when the 
hemopoietic organa arc more or less involved. 

The effect upon the immature cells of the lymphocytic series will be considered later. 

Immature Cells of the Scmo'^lobinic Series . — ^During the days following the first two 
radiations, the number of the nucleated red cells increased considerably, together with the 
number of the pathologic red cells as shown by Tabic II. This increase, evidently duo to 
a Simulation from the radium, is even more interesting considering that it acted to a great 
extent upon the megaloblastic elements which were considerably increased after the first 
application. In the blood smears taken those days, tho number of mcgaloblasts and normo- 
blasts in mitosis was surprising, a sign of great activity in the erythropoietic centers. 

Following this rise, tho number of the nucleated red cells rapidly decreased under the 
effect of largo doses of radium, tho megaloblasts being tho first to disappear, adding another 
point to the theory that tho Jess mature the cells, the more quickly they are affected by 
radiation. Nucleated red cells of all kinds and pathologic red cells entirely disappeared 
during tho so-callcd **free intcnal,’* to reappear with the renewed activity of tho hemo- 
poietic tissue, wlien the white cells increased again in number. This similar behavior of 
tho red and white cells bears out the relationslup between affections of tho erythropoietic 
and of the Icucopoictic system. Perhaps an illustration of this is found in the disease, 
or better s^-ndrome, known under the name of Von JakscIi's,io or pseudolcuccmic anemia 
of childhood. 

Tathologio Cells of Lcucocyth Series . — These nerc also increased slightly, absolutely 
as well as relatively, after the first few doses of radium, especially the Tiirk and Eiedcr 
cells, (degenerative forms) but soon under the effect of subsequent doses of radium, they 
entirely disa2)pearcd from the circulation. (See Tabic III.) 

Platelets and Coagulation Time.— la. another case of leucemia being treated with 
radiation, we noted the increasing facility with which the blood would flow from tho 
finger tip as the ticatment was being given. In this case, this phenomenon was also noted. 
The coagulation time, which was taken cverj' month or so, before treatment was about two 
minutes. During the treatment the coagulation, time steadily increased and was six minutes 
during the **free interval’*; then during the last two months of observation, while the 
white cells were going up again, the coagulation time was reduced to three and onc-half 
minutes. Tho platelets and their progenitors, the megakaryocytes, followed exactly the 
same couise: the megakarj-ocytes disappeared from, the peripheral blood after eight ap- 
plications of radium in a period of twenty days, and the platelets, which were very numerous 
in tho first blood films, diminished considerably until they were reduced to normal number 
in about two months after treatment was begun. Gifiiaii has also reported diminution of 
the number of platelets following protracted radiation treatment. 
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Mature Leucocytes . — The absolute count of the polymorphonuclear ncutrophiles went 
steadily down from 73,788 per cmm. before the treatment, to a minimum of 2,7C1 per cmm. 
during the “free interval,’’ to climb again during the last two months. The relative count, 
however, increased during the treatment from 55.48 per cent to a maximum of 86.04 per 
cent, which was reached when 19 treatments of radium out of the total of 20 had been 
given. 

The relative count of the polymorphonuclcars stood about 80 per cent during the last 
period of the treatment, while the absolute count of the mature lymphocytes was around 
800 per cmm. and their relative count was about 10 per cent. 

A few days after the treatment of radium was stopped, the relative count of the 
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Table III. — Differential counts taken throug-h the period of obseiwation. 


polymoiphonuelears started to diminish, reacliing a minimum of 55.22 per cent, with an 
absolute number of 2,761 on March 20, 1923, during the “free interval.’’ 

The lymphocyte count, both absolute and relative, steadily climbed after the treatment 
was stopped, and oh March 20, their relative count was at the maximum of 37.23 per cent, 
while the absolute number was 1861 cells per cmm., that is a little over the normal. 

Summarizing: during the treatment the polymorphonuclcars diminished in the ab- 
solute number, but their relative number went up; lymphocytes diminished in the absolute 
and relative number. Immediately after treatment, the number of polymorphonuclcars, both 
relative and absolute, went down; while the lymphocyte number, both absolute and relative, 
went up. Tliis tends to show that apparently lymphocytes pick up very easily as soon as 
the radium treatment is discontinued, while the radium action on the mature granulocytes 
goes on for a longer period. This point will be further discussed later. 
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PcrJinps the most striking cilcct of tlic radium upou the circulating lymplvocytcs, 
wns tlic pouring out in the blood stream, following the first radiation, of a very largo 
number of lymphocytes which were on the borderline between normal and pathologic cells. 
At any rate they aic partially degenerated cells, which can be identified as the Icucocytoid 
lymphocytes of Pappenheim (see pictuie). They’ arc cells of large dimension, from IS 
to 20 microns, much larger therefore than the common lymphocytes, with a relatively large 
band of protoplasm, which hardly appears to be stained, so tliat tho margins of the cell' 
arc sometimes hard to make out. Tlic nucleus has the usual chaiactcristics of the lymphocytic 
nucleus, but it is even daiker and somewhat pyknotic; the masses of chromatin almost form- 
ing a solid mass. The protoplasm may or may not contain a variable number, sometimes 
Very large, of the usual azuropliilc granules. 



Table III — Confd 


Pappenheim gives to the Icucocytoid lymphocytes, the value of old lymphocytes; in tho 
case presented, their presence was with all probability caused by the destructive action 
of tho radium upon the lymphoblastic centers. Such forms disappcaicd almost entirely during 
the **fTe 0 interval.** 

Mononuclear cells were considerably reduced in number during treatment, their ab- 
solute number slowly decreasing from 532 before the treatment to considerably below the 
normal. The relative number increased during the treatment, reaching a maximum of 2.2S 
per cent. 

The Spleen rapidly diminished in size and before the treatment was over it was no 
longer palpable. This agrees with the findings of all investigators in this field. 

HymTpiomatio conditions were characterized by marked clinical improvement during 
treatment, with considerable gain in weight. 




116 


THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


total number of cells and even in tlic disappearance of certain groups of cells. 
If ive assume that the leucemic process is uniformly diffused in the body or 
at least in most of the hematopoietic centers, that is, in the bone marrow, then 
by radiating only a portion of the leucemic tissue, a localized and not gen- 
eralized reaction should be obtained. Or, stated in another way, a quantita- 
tive and perhaps qualitative variation might be expected, but not the dis- 
appearance of all the cells of a certain type, and this was exactly the case, 
because long before all the bones of tlie lower extremities were entirely 
radiated, leaving untouched all the rest of the skeleton, the primordial cells 
disappeared entirely from the circulating blood. Therefore it is a reasonable 
assumption that radium acts upon the leucemic tissues in a generalized man- 
ner. Russ-® found that doses of radium applied locally in malignant cases 
had a general effect on blood. 

It is apparently of little significance where the radium is applied, be- 
cause the entire body shares a large amount of penetrant raj’^s; of most im- 
portance is the quality of the radiations. 

The manner in Avhich the generalized action by radium is produced, does 
not lend itself to a definite conclusion. We offer as a possible explanation a 
production of leueotoxic material by the disintegration of the cells directly 
affected by the radiations, in the circulating blood, or in the leucemic foci of 
the region radiated. This material, circulating in the blood stream, may be 
the cause for such a generalized altei*ation of hematopoietic centers. It may 
be possible that the blood cells and blood plasma, perhaps, carry the radium 
emanations from the point of application to all the leucemic centers, thus 
bringing about the destnietive changes. We offer these explanations merely 
as possibilities. 

That limited doses of radium produce a stimulating effect on all hemopoietic 
centers is borne out by the increase in the number of leucocytes and erythro- 
cytes; and by the increase in the number of immature (nucleated) red cells, 
especially of the megaloblastic type, observed after the first few radium ap- 
plications. The same results were observed in two other cases of myelogen- 
ous leueemia, treated with radium. Such stimulating action is of the greatest 
importance, because it might be made the base of the treatment of primary 
anemia by the use of small doses of radium. 

Gulland,® in England, did not derive satisfactory results from radium 
applications in pernicious anemia, but admitted the possibility of utilizing 
the stimulating effect of radiations with the exclusion of the destructive. 
Otto Neu^^ favorably treated pernicious anemia with x-rays. Studying the 
table accompanying the report of the case of leueemia treated with radium 
by Whitcher,® it appears that following the first radium application, the 
white cells that were 164,800 before treatment, after a momentary drop to 
13'5,000, increased to 312,000. Lazarus Barlow,^® experimenting on rats, cats, 
rabbits, and frogs, found an increase of polymorphonuclcars and erythro- 
cytes, as a result of what he calls shock radiation. Barlow in animals^® and 
Otto Neu^^ also found an increase of red cells in pernicious anemia patients 
under the effect of radiations. An increase of hemoglobin and erythrocytes 
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of leucomie patients submitted to protracted radium treatment has been ob- 
served by most of the authors who studied the subject. Such an increase is 
always parallel to a decrease in the number of the white cells. 

AVhether this increase is due to a stimulation of the erythropoietic tis- 
sue, or simply to a betterracut of the conditions of lodging of the erythro- 
poietic nests in the bone marrow, due to the reduction of the granulocytic 
elements, or to both, as wo believe, is not easily understood. Gulland^ puts 
the same question but is unable to answer it. Increase in the number of nu- 
cleated red cells following radiation is reported by Peabody’- and a study 
of the tables of Sehisler” show.s that the same thing happened in his ease. 
The stimulation of erythropoietic tissue by radium is especially marked in 
the megaloblastic or embryonic centers. Otto Neu,” treating cases of per- 
nicious anemia, found mcgaloblasts in the blood which had not been present 
before the treatment. Price-Jones,”’ studying the effect produced by radia- 
tions in the bone marrow by c.vpo.sing rabbits to five grams of radium bro- 
mide, found a definite increase in the percentage of the mcgaloblasts, and 
metroe3’tcs. The author regards the result as due to a combination of white 
cell destnietion, and diminished formation of granular leucocytes, with an 
e.yaggeratcd production of red colls. Furthermore anemia produced by ra- 
diation is often of the primary or pernicious type with megaloblasts (Gul- 
land,^ Giffin”). Cases of fatal anemia from radium are reported by Slottram,’” 
Bordier’" and others. All cases were of the aplastic type, accompanied by 
considerable leuooponia. 

A much argued point is whether the Ij-mphocytcs of the circulating 
blood are more affected than the mature granulocytic cells by radium. 
Heineckc,” as the result of experimental studies, was the first to report an 
eclectic action of radiation upon the lymphoid tissue of the spleen, lymph 
nodes and bone marrow. Murphy and Ellis” found that by carefully regu- 
lated doses of x-ray repeated at intervals, gradual atrophy of the lymphoid 
tissue may- be accomplished, without any appreciable effect on the other 
tissues. 

Mottram” concludes from his experiments, on rats, with gamma radia- 
tions that bone marrow is less affected than lymphoid tissue. This was found 
true also for soft x-rays and beta rays of radium by- jMottram and Russ.-’ 
Russ,-’ experimenting on patients suffering from malignant diseases where 
the body was sharing to a large extent the gamma rays, obsen-ed reduction 
in the number of circulating lymphocytes in tAventy- out of thirty-one cases 
studied, increase in five and no changes in six. Anything less than an 8 per 
cent variation Avas classified as no change. The figAircs for the polymorpho- 
nuclears in the same thirty'-one cases, shoA\*cd that an increase, a decrease, 
and no change in their number, occurred in almost the same amount. In 
another study, Russ and his coworkcrs“ came to the almost paradoxical con- 
clusion that the lymphocytes in the circulating blood of the rat Avere more 
sensitive to x-rays than a photographic plate. Mottram-’ found a drop in 
lymphocytes and polymorphonuclears in x-ray- AA-orkers. The number of 
lymphocytes and polymorphonuclears is Ioaa- in radinm Avorkers also. The 
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diminution in the polymorphoniielears is more marked than in x-ray workers. 

Lazarus-Barlow,^® in his experiments with rats, using five grams of ra- 
dium, found that the destruction of lymphocytes is the most characteristic 
effect. Warthin,^® in an experimental study on the effect of x-ray upon 
blood-forming organs, found a marked effect upon the lymphoid tissue of 
the spleen and lymphoid glands, the small Ij'^mphocytes being the first to be 
affected. In contrast with the finding of Buss, Mottram and the others on 
the subject, great reduction of lymphocytes in rats after a short exposure to 
radiations is not the experience and conclusion of Leitch.-® The point was 
made that it is not the specific action of the x-ray, but rather the effect of 
the fright suffered by the nervous I’at on the exposure to the noisy x-ray 
room. The author also failed to find any reductions of lymphocytes in the 
blood of five patients who were undergoing x-ray treatment. 

Ordway^ reports relative lj’’mphoe 5 ’’tosis after treatment; in one case 
reported the number of polymorphoniielears increased from 60 per cent to 
78 per cent, and then dimini.shed to 50 per cent. The absolute number fell 
from 299,475 to 2,917. The relathm number of lymphocytes rose from 2.3 
per cent to 45.7 per cent, and the absolute number of lymphocytes fell from 
11,750 to 2,650. Peabody'® found after treatment a larger proportion of 
mature polymorphoniielears. In one of the cases reported by Kenon, Degrais 
and Tournemellc,®' it is interesting to see that, notwithstanding the great 
reduction of white cells, the total number of lymphocytes per cubic milli- 
meter was still 941 proportionately higher than the number of polymorpho- 
nuelears, 1,705 per cubic millimeter. Schislcr'® found a continuous relative 
increase of polymorphoniielears under x-rays and benzol, and a decrease in 
the absolute number of small lymphocytes, but no effect upon the relative 
count. 

Whitcher,® in reporting a case of Icucemia treated with radium which 
ended fatally, states that in the final period the polymorphonuclcars had 
fallen to 4 per cent, while the lymphocytes had risen to 58 per cent. The 
blood picture resembled that of lymphatic leiiccmia. In one of the cases re- 
ported by Oppenheimer,'* treated with x-rays, death occurred with a transi- 
tion of the myelogenous Icucemia into an acute lymphemia. 

Ill our case the reduction of the absolute number of the lymphocytes was 
proportionately much smaller than the reduction of the polymorphoniielears, 
the latter being reduced to approximately one-twentj^-foiirth of the original 
number, the former only to one-sixth. Giftin'' found that radium caused an 
increase in the percentage of small lymphocytes, after the reduction of the 
total leucocyte count; but a reduction of the absolute number to approxi- 
mately one-tenth of the original number of cells. 

The leiieoeytoid lymphocytes, which we found to be markedly increased 
after radium applications, may be considered in the light of our findings as 
partially degenerated lymphocytes. They are probably similar to those found 
by 'Warthiiri® in the peripanereatic and mesenteric lymph nodes of mice sub- 
mitted to x-rays and in the spleen and lymph nodes of a patient of leiicemia 
•treated with x-rays. 
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A marked difterencc is referable to the iinmaturo cells of each series; 
the immature cells of the granulocytie series (myeloblasts, promyelocytes, 
myelocytes and metamycloeytcs) arc more readily and decidedly affected 
than the immatui'c cells of the lymphocytic series (prolymphocytes and lymph- 
oblasts), The lymphoblasts and prolympliocytcs therefore act more like ma- 
ture cells and arc considerably more resistant to the radium action. This 
probably explains the less elTective results obtained in chronic lymphatic 
Icucemia when treated with radiations. 

In a case of chronic Ijnnphatic Icucemia submitted to few radium appli- 
cations, the number of small lymphocytes, lymphoblasts, and prolympho- 
cytes was proportionately dimini,slied in the same way. This result appar- 
ently contrasts a little with the supposition that lymphoblasts and prolymph- 
ooytes arc to the lymphocytes what promyelocytes and myelocytes are to 
the polymorphonuelears (Fcrrata*). In other words, gencaologically speak- 
ing, as far as the radium effect is indicative, a mature lymphocyte is nearer 
to the prolymphoeyte and lymphoblast than a polymorphonuclear is to the 
myelocyte, promyelocyte and myeloblast. Summing np, the circulating lym- 
phocyte of patients of leucemia under radiation treatment has been found by 
most authors to inorcaso in percentage and to diminish in the absolute number. 

In our case, the latter show a considerable and constant decrease, but 
stated in terms of pcroentage an increase occurred in the first part of the 
treatment and was followed by a decrease which continued even after the 
radium was discontinued. The c.xpcricnccs of Heincckc, Mutphy and Ellis, 
Euss, Jlottram, etc., on rats, reported before, have met with general approval, 
the only dissension being on the part of Leiteh. At any rate, before any far- 
reaching conclusions are drawn from such reported sensibility of the circu- 
lating lymphocytes of rats to radiation, as to the mechanism of lymphocytes 
in the protection against diseases (Murphy and Ellis,*® Murphy and Morton®*), 
the problem should bo further studied in the human being. 

The order of disappearance of abnormal cells from the blood stream 
bears a direct relation to their immaturity or, expressed in other words, the 
more embryonic the cell, the easier it is affected by radium. This has been 
the experience of most experimenters in similar studies. "We consider this 
phenomenon evidence which supports the conception of the histogenesis of 
the granulocytes from the undifferentiated or primordial colls; and of each 
granulocyte springing from the cell immediately above it in the granulocytic 
series. Further evidence of this is offered by the recurrence of the imma- 
ture cells in the circulating blood (when radiation has been discontinued) in 
inverse manner to their disappearance. This behavior opposes the assertion 
of Gulland* that radiations have much less effect on tissues of embryonic or 
undifferentiated type, than on those more fully developed. Ordivay* found 
the immature forms to be more affected by radium than the mature ones; in 
Peabody’s ** experience, under radium treatment, myelocytes and immature 
forms became less prominent. All this goes to con-oborate the view that the 
more immature the cell is, the less resistant it will be to the destructive effect 
of radium. 
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It is imperative, as emphasized by Peabody and others, that the patient 
under radium treatment receive constant supervision. Periodic white cell 
count should be made, not onlj'' during radiation, but particularly after ra- 
diation, because the fluctuation in the number of leucocytes is usually paral- 
lel to the variation of the general conditions of the patient, and sometimes 
precedes them. 

The results here presented were confirmed in every point by the study 
of another case of chronic myelogenous leucemia, L. R. J., an adult negro, 
treated with radium in exactly the same manner. In this case, which was 
more advanced than the other just reported, the white cell count was 390,000 
on February 3, 1922. The radium treatment was started on February 4, 1922, 
with the same technic indicated in the other case. The first series of treat- 
ment, 14 applications with a total of 76,516 Jle. hours, ended on March 12, 
1922 ; on March 14, the white cell count was 42,000. On March 24, the white 
cell count was 10,600, this further drop in the number of leucocytes confirm- 
ing the view that the action of the radium goes on for a while after its appli- 
cations have been discontinued. The white cell count stood near normal for 
about a month and then slowly rose and Avas 30,400 on June 11. A neiv series 
of radium applications Avas started on June 16, this time numbering eleven, 
Avith a total of 45,616 Me. hours, the last application being given on Septem- 
ber 5, 1922. This neAv series of applications again brought the number of 
Avhite cells near normal and they Avere 11,700 on November 20, 1922. These 
results Avere obtained from the record cards of the patient. In the beginning 
of February, 1923, Ave started a series of more detailed blood counts on the 
patient. On March 14, the Aidiite cell count Avas 73,100; on the seventeenth 
a radium application of 7,416 Me. hours Avas given, and on the folloAving 
day the number of AAdiite cells Avas 116,210. In the blood films taken on that 
day the nucleated I’ed blood cells Avere A’ery numerous, especially those of 
the megaloblastic type. This confirms that the action of the first dose or 
doses of radium haAm a decidedly stimulating action upon the blood-forming 
centers. The treatment Avas then continued, but the effect of this ncAv series 
of treatment on the leucocytes, although shoAving fundamentally the same 
tendencies, Avas considerably less marked, probably due to a certain degree 
of resistance gained by the leucopoietic tissue against the radium." 

The reduction of myelocytic cells in the circulating blood, both rela- 
tively and absolutely, is perhaps the most constant and important effect of 
the radium treatment, because it runs parallel to the reduction of the total 
Avhite cell count, the gradual reduction of the spleen and to the betterment 
of the general condition of the patient. 

The early experimenters, as Avell as many others, report this striking- 
reduction of the myelocytes after radium treatment (Renon, and Degrais, 
Giffin, OrdAvay, Peabody, Schisler). Whitcher also reports a A'-ery large dim- 
inution of the myelocytes, and besides in studying his tables, one notes a 
interval” similar to that studied here. The last treatment of the third 
series of radium applications Avas giAmn to his patient September 9, 1920. 

follow up note: The patient died September, 1924, the autopsy amply confirming the 
diagnosis. 
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Myelocytes wore then present. They disappeared at a later date, without 
new radium applications, and they rvere not present Octoher 7, but they 
reappeared on Oetoher 28, 1920. The same thing was repeated during other 
periods o£ the treatment. 

CONCLUSIONS 

1. The effect on the morphology of the blood o£ radium emanations ap- 
plied upon the long bones in two eases o£ chronic myelogenous leiicemia has 
been studied. 

2. The mechanism o£ action o£ radium upon the leiicemic £oei seems to 
be a complex one as i£ it is o£ a generalized as well as localized nature, 
therefore presupposing the intervention of some intermediate means of ac- 
tion, probably leueotoxins, liberalod from leucocytes directly affected by 
radium, or the carrying of the radium emanation on the blood stream. 

3. Radium acted first in these cases, especially if applied in small doses, 
ns a stimulant, on both leucocytes and eiythroeytes. On the eiythrocytic 
series, the stimulating effect was especially evident on the cells of the em- 
bryonic typo (megaloblasts). 

4. Following the period of stimulation, radium manifested its destruc- 
tive action especially on the leucocytes, the order of their disappearing be- 
ing in direct proportion to their immaturity. Platelets were also greatly 
reduced by radium, and tlie coagulation time was proportionately lengthened. 

5. Tlioro was a “free interval” following the radium treatment during 
which the morphology of tlie blood remained near normal, and the clinical 
.symptoms of the disease were quiescent. 

6. In their reappearance in the blood stream, the immature cells followed 
exactly the opposite order of their disappearance, the most immature forms 
being the last to reappear. 

7. Hcmoeytoblasts, or primordial cells, readily disappeared from the blood. 
Myeloblasts and promyelocytes, next to disappear, acted in a similar man- 
ner, confirming their close morphologic relationship. Myelocytes and meta- 
myelocytes disappeared veiy slowly, acting more lihe mature cells. Pro- 
lymphocj'tes and lymphoblasts, usually considered as immature forms of 
lymphocytes, acted more or less like mature cells under radium. 

8. Evidence has not been found of circulating lymphocytes being more 
affected by radium than the granulocytes. In fact, like the majority of 
investigators, we have found that, while extensive radiation reduces the 
absolute number of both tj-pes of cells, the relative percentage of lympho- 
cytes is usually increased. 
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STUDIES IN BLOOD CELL MORPHOLOGY AND FUNCTION' 

No. Ill — E xtbejib Neuthopiiiuc Leucocytosis otth a Note on a Simplified 
Arneth Count 


By Carlos Pons, M.D., and E. B. KRtjMDB,i,iR, M.D., Pii.D., Piiil,idelfhia, Pa. 


E xtremely high leucocyte counts (over 60 or 80,000 per c.mm.) are 
almost always found in clinical medicine to be due to some disease of the 
blood-making organs, such as Icncemia. When rarely found to be due to 
other causes, they are at least accompanied by the appearance in the peripheral 
blood of a considerable number of immature forms, such as myelocytes and 
lymphoblasts, so that a more or less accurate “leuccmoid” picture is pro- 
duced. In neutrophilic leucocytosis. on the other hand, as is well known, 
the white cell count rarely exceeds 40 to 50,000. Such blood pictures are 
found in a variety of conditions, such as the various acute infectious, toxic 
conditions, tumor and after severe hemorrhage. It is perhaps not so well 
recognized that in these conditions, the proportion of young noutrophilos is 
particularly increased, and that the combination of hemorrhage and ulcer- 
ating cancer are especially potent factors in producing such a leucocytosis, 
and finally that these veiy high counts may be produced by a summation of 
stimuli more easily than by a single factor. 

The following case is reported as an e.xamplc of neutrophilic leucocytosis, 
greater in magnitude than we have been able to find in the literattire, and 
due to an ulcerated, bleeding cancer, with hemorrhage as the chief factor. 

Case: C. 8., American, nliite, female, aged sixty-onc, r.as admitted to the service of 
Drs. CameU and Jeffries at the Pluladclphia General Hospital on July 8, 1923, vrith an 
ulcerated, Weeding "breast. 

The present illness began tuo years before, folJoning an iiijuiy- to the left breast. 
Three weeks later a lump appeared under the nipple, which gradually grew larger. The 
left breast had been removed for carcinoma at the Lankenau Hospital, December, 1922. A 
second operation was performed for recurrence at tlio same hospital, and since then the 
patient has felt worse, complaining of cough, loss of weight, and hemorrhage from the 
breast. 


Tabee I 
BLOOD Findings 


DATE 

HD. 

It.B.O. 

W.B.C. 

POLYS* 

LYJIPIIO. 

MONO. 

META- UTELOCTTES 
MYELOCTTES 

0-11-23 

4G 


44,0U0 

95 

4 

1 

0 

0 

C-12-23 



94,500 






6-13-23 



105,000 

96 

4 

0 

0 

0 

G-14-23 



100,000 

92 

2 

2 

2 

2 

6-1G-23 

35 

186,000 

120,000 

92 

2 

2 

0 

4 


•Unseemented (youne) forms of pobonorphonuclear nucleus constantly averaged 82 
to 84 pe r cent of the total leucocyte count. 

•From the Laboratory of Clinical Pathology of the Philadelphia General Hospital. 
Received for publication, April 18, 1D24. 
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When admitted to this hospital, she complained of n-eakness, a craving for water and 
bleeding from the ulcer in the left breast. "Wlien the breast was dressed, the hemorrhages 
were so profuse as to be alarming. Although there was superficial infection of the ulcer, no 
signs of sepsis were present. The patient died nine daj'S after admission. 

Autopsy. — (Dr. John Eiman, P.G.H. No. 7809). Am adult female, weighing 146 pounds. 
Nutrition very good. The main finding was a large ulcerated cancerous area, beginning at 
the cartilage of the fifth rib, on the left side, and extending posteriorlj' to the midline and 
superiorly from the second rib to the seventh rib anteriorly. The ulcerated area was covered 
with soft fungous, reddish-yellow tumor masses. Axillary and subclavicular lymphnodes were 
not enlarged. The left lung showed a metastatic nodule, 4 cm. in diameter. Bone marrow 
removed from right tibia was dark brick red in color. The other findings were without sig- 
nificance. 

Histologic examination confirmed the gross diagnosis of adenocarcinoma and showed an 
extreme hyperplasia of the bone marrow. Blood culture at autopsj* showed B. coli communior. 

EXPERIMENTAL WORK 

The metastatic nodule in the lung tvas macerated and injected into rab- 
bits, to tiy to ascertain whether the tumor had any stimulating properties 
on the bone marrow with the production of leucocjdosis. The results of 
these injections were entirely negative. 

DISCUSSION 

In considering the probable factors instrumental in the production of 
this extreme leucocytosis, the breast cancer was not thought to be solely 
responsible. The infection also was not considered in itself sufficient to 
account for the leucocytosis, as it was superficial and accompanied by a 
negative antemortem blood culture and without constitutional signs of sepsis. 
Leucocytosis was present several days before the patient was in a moribund 
condition, so that although this might have affected the last count, it is not 
in itself sufficient to say that the condition was due to agonal leucocytosis. 

The hemorrhages were recurrent and increasingly severe, and it can 
therefore be inferred that under the stimulating preparation given by the 
other factors mentioned, the hemopoietic system was able to respond with 
unusual efficiency to the extra well recognized stimulus of the blood loss. 

In regard to the percentages of segmented and nonsegmented nuclei of 
the polymorphonuclear leucocytes, it has now been our custom for some 
months to use this subdivision as a simplification of the Arneth^ formula. 
Although we believe that this latter represents a true indication of the age 
of the leucocyte, nevertheless, like many others, we have found it impractical 
for routine clinical purposes. In the same way the Schilling- modification, 
though a step in the right direction, has also been found too complicated for 
routine use. We believe that the essential clinical purpose is served if all 
neutrophiles are subdivided into : 1, metamyelocytes (very young) — with round 
or slightly indented nuclei; 2, nonsegmented forms (young) — ^ivhere the 
nuclear material is connected by broad bands; 3, segmented forms (older) — 
where two or more groups of nuclear material are joined by narrow filaments. 
As metamyelocytes, like their immediate ancestors, the myelocytes, are usu- 
ally segregated in a differential count from the riper cells of the granulocyte 
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series, this only necessitates the formation of one extra group for routine 
ivork. And, as Arnoth, Seliilling and various other authors have pointed 
out, information of considerable clinical value can thereby be ascertained, 
especially in the acute infections. It rvill be noted that in the present case 
the number of polymorphonuclear neutrophilcs with unsegmented nuclei. 



M N y 


varied from 82 to 84 per cent of the total count, as against the normal of from 
4 to 10 per cent. A shift in this direction, though not to such an extreme 
degree, has regularly been our experience in cases where the polymorpho- 
nucleosis is of recent occurrence. It is taken to indicate the response of the 
leucopoietie tissues to the demand for more leucocytes, whereby relatively 
younger cells emerge in the peripheral circulation. Such a very high per- 
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centage of unsegmented forms is, of course, almost as unusual as is the total 
count itself, the usual increase of these forms in the ordinary leucocytosis 
being to about 30 or 40 per cent. 


SUMMARY 

1. A case of extreme' leucocytosis occurring in an infected, bleeding 
carcinoma of the breast is reported (120,000 leucocytes per c.mm.). 

2. Several factors were held to be responsible for the leucocytosis: (a) 
The cancerous growth; (b) Superficial infection; (e) Antemortem leucocytosis; 
and especially (d) Hemorrhage. 

3. A simplification of the Arneth scale is recommended for routine use, 
as an indication of the age of the leucocyte. 
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STUDIES IN BLOOD CELL MORPHOLOGY AND FUNCTION® 

IV. The Arneth Count with Supravital Staining under 
“Living Blood” Conditions 

By C. N. Colbert, M.D., Philadelphia, Pa. 


T he recent observations of Sabin^ on supravital staining of preparations 
of human blood have suggested an additional field for investigation of the 
behavior of the leucocytes. The problem of the so-called young neutrophile 
has been an unsettled one, and it was thought that by the examination of 
supravitally stained preparations it might be ascertained (1) whether the 
unsegmented nucleus of the young neutrophile ever becomes segmented dur- 
ing examination; (2) ivhether this change is reversible; and (3) whether the 
percentage of unsegmented forms is the same in fixed preparations as in the 
living ones. These findings would have considerable bearing on the value of 
the Arneth count or its various modifications. No attempt was made to dis- 
criminate between forms having different numbers of nuclear segments, and 
the division into segmented and unsegmented forms was made on the basis 
suggested in paper HI of this series. 

methods 

The technic as described by Dr. Sabin was used in making preparations. 
Various vital stains were used at first, but it was found that Grubler’s cresyl- 
blue outlined the nucleus most distinctly, and was therefore adopted as 
routine. It was found that the stain worked best when the saturated alco- 

*From the Laboratory of Clinical Pathology of the Philadelphia General Hospital. 
Received for publication, April, IS, 1924. 
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holic solution was prepared on the same day that the diluted stain was to 
be used. The life of a preparation in our hands is about three hours, after 
which time parts of the film become unfit for examination. Janus green, 
even in small amounts, was too toxie for use. 

Blood was obtained from a variety of sources, normal and pathologic. 
For obtaining large numbers of neutrophiles with a high percentage of un- 
segmented nuclei, the bloods of a few pneumonia cases showing a high leu- 
c’oeytosis were used. As very thin preparations were necessary definitely to 
outline the nucleus, the viscosity made eonsiderablc difference in the per- 
centage of satisfactoiy films obtained, and the easiest blood to handle was 
that of cases of rather marked anemia. 

In each preparation, several neutrophiles with unsegmented nuclei were 
identified, and the outline of each nucleus was repeatedly traced during the 
life of the film. In no instance did any nucleus, once identified as an rmseg- 
mented type, become segmented under observation. No difference in motility 
or in the nature of the cytoplasm was noted in the two forms. 

It was often the case that for some minutes the nature of the nucleus 
would be in doubt, because of the temporary grouping together of segments 
and the shortening of the filamentous bands conneeting them. When these 
doubtful nuclei bceamo extended in renewed motion, however, the refraotile 
niielcar segments immediately became distinct. When once these segments 
were determined in any nucleus, they could bo recognized throughout any 
temporary morphologic changes, and when relieved from pressure, retained 
their original shape with remarkable constancy. Such a nucleus could not 
be confused with the unsegmented type. 

T.\di.e I 


CUN'. DUO. 

CASE 

STAIN 

TOTAL 

LCT. 

COUNT. 

DlFFEnENTUL 
SEGMENTED UNSDG. 

COUNT 

EOSINO. 

IN TEaCENTAOES 

DASO. LVilPlIO LARGE 
& 

TBANS. 

Nonnal 

I 

Wright ’s 
Vital 

9.050 

50 

5o 

1 

5 

1 

0 

37 

37 

1 

LobaT PnCii- 

11 

Vital 

30,300 

40 

40 

1 

0 

13 

0 

monia 




41 

44 


0.5 

11 

1.5 

Lobar Pneu- 

III 


10,200 

59 

12 

1 

0 

25 

3 

mnnia 




53 

20 

0 

1 

23 

3 

Lobar Pneu- 

IV 

Vital 

24,000 

80 

C 

1.5 

1 


2 

monia 




79 

IT 

1 

1 

( 

1 

Sec. 

V 

Vital 

5,000 

71 

3 

4 

0 

21 

i 

Aaemia 




08 

2 

3 

n 




Ditferential counts were made on several specimens, grouping all seg- 
mented forms together, with the unsegmented forms as a separate class. A 
check was made by a similar count on a fixed film stained with Wright s 
stain. Five of these counts are shown in Table I. 

In a somewhat greater proportion than in these tables, it ivas found that 
the fixed films showed a slightly larger percentage of unsegmented forms 
than did the vital stain. Some of this difference may be due to the fact that 
a greater percentage of the unsegmented forms had to be rejected in the 
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count as not definitely capable of being classified. Undoubtedly some of the- 
horseshoe forms stained with Wright’s were actually segmented nuclei in this 
configuration. Nevertheless the discrepancy is not wide, and the percentage of 
unsegmented forms is undoubtedly as constant as the percentage of any of 
the other formed elements of the blood. 

COMMENT 

Vitally stained living blood films offer an interesting means of corroborat- 
ing Arneth counts made on stained fixed smears. As the normal life of a 
leucocyte in the circulation is thought to be only a matter of 2 or 3 days, the 
constant shape of the neutrophile nucleus in the living state for several hours 
is further support of the view that this shape is not an accident, but bears a 
definite relation to the life history of the cell. 

A drawback to this method, as CarreP has suggested, is that because of 
lack of oxygen and fresh media, to remove waste products, the changes are 
mostly degenerative. The technic could doubtless be modified with this in 
mind. There are some difficulties in the way of using this method routinely. 
The percentage of successful preparations is not so great as by polychrome 
staining. In examining motile neutrophiles, several minutes may be required 
to determine the nature of each nucleus, making the procedure very lengthy. 

SUMMARY 

1. Segmentation of the unsegmented neutrophile nucleus was not ob- 
served over a period of several hours in preparations of living leucocytes 
vitally stained. 

2. Segmented neutrophile nuclei were not seen to become horseshoe nuclei, 
although the segments may become temporarily indistinguishable during 
motion. 

3'. The relative percentage of segmented and unsegmcnted nuclei of 
neutrophiles is approximately the same in living as in fixed preparations. 

4. These findings support Arneth ’s view of the significant relation between 
the shape of the nucleus and the age of the cell. 
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THE USE OF DESICCATED RED BONE MARROW AND SPLEEN IN 
THE TREATMENT OF ANEMIA* 


Et William Thalhimer, M.D., Mili^aukee, Wis. 


T EAKE' and his collaborators, at the University of Wisconsin, have re- 
-»-• contly reported the results of their investigations of the hematopoietic 
effect of desiccated red bone marrow and spleen, combined in equal propor- 
tions by weight (referred to hereafter as “spleen-marrow compound ”), in 
animals, normal human beings, and patients with anemia. A brief summary 
of their results is as follows. This preparation when administered either intra- 
venously or orally to rabbits, orally to dogs, and orally to normal beings, 
caused a very rapid and marked increase in the number of circulating 
erythrocytes, and a somewhat less increase in hemoglobin. Administration 
of this preparation by mouth to patients with secondary anemia was fol- 
lowed by prompt beneficial re-snlts with a lasting relief of the anemia in 
most patients. Patients with primary anemia were not benefited, but on the 
contrary this compound caused a rapid fall in hemoglobin and circulating 
erythrocytes. This therapeutic test in doubtful pernicious anemia eases can 
be used as a diagnostic aid. 

These investigators liave suggested that independent clinical studios 
be made of the value of spleen-marrow compound, and the following report 
contains the results of my observations of the effect of this agent in patients 
with secondary and primary anemia.! 

A review of the literature can be found in Lealie’s articles and need 
not bo repeated here. 

METHODS, CLINICAL JIATEBIAL AND RESULTS 

All patients who were given capsules of spleen-marrow compound were 
carefully followed with erythrocyte counts and hemoglobin determinations. 
The blood counts were made by experienced technicians, using the usual 
technic, and either the Dare or Sahli hcmoglobinometer. Each patient was 
followed by the same technician, and the technicians were instructed to be 
careful not to read the hemoglobin determinations too high. The results 
can be considered as demonstrating the relative increase and decrease in 
hemoglobin, even though the clinical hemoglobinometers used might not bo 
relied on for absolute hemoglobin values. The erythrocyte counts are to be 
relied on both for their absolute and relative values. 

The reason several technicians furnished the clinical laboratory work 

•From the Laboratories of Columbia Hospital. 

Received for publication, April 22, 1924. 

tSpleen-marrow compound, already prepared In 5-ffraIn capsules, was secured through 
the courtesy of Dr. David Klein, of the Wilson Laboratories, Chicago. 
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is that the observations were made on patients in several hospitals® and on 
private patients of a number of physicians. I believe that because the 
patients were followed in several laboratories, the results are more depend- 
able than if the blood counting had been done in a single laboratory. The 
results of the different technicians automatically act as checks, and actual 
checks were obtained on several outside patients from time to time by the 
technician at Columbia Hospital, the blood counts agreeing within the usual 
limi ts of error. 

Practically all the patients were given three o-grain (0.3 gram) cap- 
sules of the preparation a day; i.e., one capsule before or after each meal. 
No side actions were noted. No selection of patients was made. 

The table of the results is practically self-explanatory and needs very 
little amplification. The records are reported as they stand at this time. 
Some patients have been followed long enough to give final results. Others 
have been followed only for a short time. The results are arranged in no 
special order except that grouping has been made of patients with secondaiy 
anemia showing improvement, those showing no improvement, and those with 
pernicious anemia. 

Forty-six patients with secondary anemia liave received spleen-marrow 
compound. Forty-one patients (89 per cent) showed an increase in circulat- 
ing-erythrocytes and hemoglobin, and five patients (11 per cent) did not. In 
many patients an increase of the erythrocjdes occurred in from one to three 
days. The increase in the hemoglobin was usually more tardy and its con- 
tinued rise more gradual. Some of the patients showed an increase in hemo- 
globin from an initial value of 60 per cent to a final value of about 90 per 
cent, and of erythrocytes from about 3,000,000 at the beginning of treatment 
to about 5,000,000 per cubic millimeter in several weeks. 

Two patients (16 and 20) had been given iron and arsenic intravenously 
with slight or no improvement. Spleen-marrow compound was then' given 
and improvement followed. 

One patient (8) who improved after a short term of medication, but 
before a lasting effect was produced, refused to continue treatment. The 
blood count and hemoglobin promptly fell. 

In a few anemic patients (5, 7, 25) whose blood findings rose very 
rapidly to normal, or slightly above normal, medication was immediately 
discontinued. A week later a moderate fall in the blood count was found. 
Treatment was resumed and was followed by a prompt rise in erythrocytes 
and hemoglobin. This evidence indicates a direct relationship between ad- 
ministering the extract of red bone marrow and spleen and the increase in 
the patient’s hemoglobin and circulating erythrocytes. 

Although in some patients the blood findings increase markedly or even 
return to normal after only two or three Aveeks, it seems that treatment must 
-be continued for six or eight weeks for the improA'’ement to become permanent. 

‘These clinical observations ■were made possible only through the cooperation of a 
number of physicians. I am particularly indebted for this cooperation to Doctors C. H. 
Stoddard, A. J. Patek,' David Fisher, (of the Staff of the National Soldiers’ Home). Francis 
McMahon, A. B. Schwartz, W. T. Nichols, R. W. Roethke, G. A. Carhart, W. L. LeCron and 
J. L. Tates. 
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Table op Results 


Mitral atenosis 
and Regurgita- 
tion. 

Male, ago 51. 


i illST DuVTE 
ADSIINIS- 
TEHED 

2^9 r 


date EKYrirROCYTES 

^ 790,000 “ 
*•*10 3,920,000 

“*11 4,035,000 

“■18 4,410,000 

2-2ti 4,000,000 


iiEiro- 
CLOBIN 
PER CENT 
70 


REATARKS 


Patient feels much 
improved, less 
dyspnea. 


2 Postoperative sup- 

puration of 
■wounds. 

Male, age 20. 

3 Postoperative sup- 

puration of 
J wounds. I 

Male, age 32 . 


4 Chronic Pleurisy 
with effusion. 
Male, age 21 . 


Menorrliagia. 
Age 39. 


6 Lung abscess 


^ Bilateral Pyo- 
nephrosis. 

Male, age 33. 


3.170.000 

3.750.000 

4.300.000 

4.235.000 

4.280.000 

2.720.000 

3.300.000 

3.220.000 

3.290.000 

3.570.000 

3.480.000 

3.160.000 

2.880.000 

34120.000 

3.220.000 

3.710.000 

3.820.000 

4.820.000 

3.160.000 

4.080.000 

5.580.000 


3.780.000 

3.232.000 

3.400.000 

4.080.000 

4.101.000 


4.180.000 

5.320.000 

3.490.000 

3.070.000 

3.310.000 

4.210.000 


( Medication discon- 
tinued. 

Medication re- 
sumed. 


Medication discon- 
tinued. 

Medication re- 
sumed. 


Medication discon- 
tinued. 

M e d i c a t i 0 n re- 
sumed. 
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Table of Eesults (Cont’d) 




FIRST DATE 



1 HEMO- 


PATIENT 

DIAGNOSIS 

ADHINIS- 

DATE 

ERYTHROCYTES 


REMARKS 



TERED 



PER CENT 


S 

Diagnosis undeter-l 

2-15 

2-15 

3,550,000 

70 



mined. 


2-18 

4,410,000 

86 

Patient refused ta 


Male, age CS. 


2-25 

68 

take capsules af- 
ter this. 


3,610,000 




3-3 

2,800,000 

64 


9 

iSuppuratine tuber- 

2-16 

2-16 

3,540,000 

62 



^ culous hip. 


2-17 

3,660,000 

0/ 



Male, age 25. 


2-20 

3,385,000 

65 

Patient refused to 





take capsules be- 
cause he was 





1 




suffering from 
abdominal 







craTnps. 

10 

Polyarticular Ar- 

2-20 

2-20 

3,530,000 

70 



thritis. 


2-22 

3,480,000 

74 



Male, age 29. 


2-27 

4,100,000 

SO 





3-3 

4,390,000 

SO 


11 

Hemolj-tic Icterus 

1-22 

1-22 

3,580,000 

71 



splenectomy, 11 


1-29 

3,580,000 

70 



mos. ago. 


2-13 

3,750,000 

73 



Female, age 24. 


2-lS 

3,910,000 

75 





2-26 

4,110,000 

79 





3-11 

4,160,000 

78 


12 

Secondary anemia. 

2-14 

2-14 

3,260,000 

49 



cause not dis- 


3-5 

3,520,000 

53 



covered. 

Female, age IS. 


3-14 

4,010,000 

58 


13 

Secondary anemia. 

2-4 

2-4 

3,700,000 

79 



cause not dis- 


2-23 

4,340,000 

S3 



covered. 

Female, age 27. 


•3-2 

4,320,000 

84 


14 

Secondary anemia. 

1-30 

1-30 

4,250,000 

81 



cause not dis- 


2-7 

4,400,000 

S3 



covered. ■ 


2-13 

3,920,000 

• S3 



Female, age 32. 


2-20 

4,290,000 

87 


15 

Secondaiy anemia. 

1-S 

1-8 

4,070,000 

76 



cause not dis- 


1-15 

4,310,000 

76 



covered. 


1-23 

4,020,000 

SO 



Female, age 36. 


1-30 

4,010,000 

77 





2-13 

i 4,340,000 

SO 





2-20 

4,200,000 

85 





3-5 

4,350,000 

84 





3-14 

4,380,000 

86 


lO 

Secondary anemia, 
cause not dis- 

1-1 

1-1 

4,000,000 

57 

Previous to taking 






this preparation 


covered. 





the patient had 


Female, age 22. 





three intrave- 







nous injectionsof 







iron and arsenic 
•with no relief of 
the anemia. 




1-5 

4,270,000 

64 





1-12 

4,440,000 

69 





1-19 

4,280,000 

70 





1-27 

4,280,000 

70 





2-2 

4,440,000 

76 
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Table op JEIesults (Cont’b) 




FIRST DATE | 



UEJIO- 


PATIENT 

DIAGNOSIS 

i ADMINIS- 

DATE 

ERYTHROCYTES 

GLOBIN 

REMARKS 



TERED 



PER CENT 


17 

Secondarj’ anemia, 

2-18 

KSTiH 

3,110,000 

77 



cause not dis* 


wn 

3,850,000 

78 



covered. 

Female, age 25. 



4,070,000 

82 


IS 

Secondary anemia,! 

1-2S 

1-28 

3,520,000 

74 



cause not dis- 
covered. 


2-8 

3,760,000 

79 



Female, age 30. 






19 

Secondary anemia. 

11-22-23 

11-22 

3,230,000 

60 



cause not dis- 


12-6 

4,360,000 

71 



covered. 


12-13 

4,990,000 

83 



Female, age 3S 


1-5 

5,030,000 

90 


2D 

Secondary anemia, 

11-19-23 

11-19 

4,010,000 

84 

Oct. 15, 1923 the 

infantile uterus, 


12-3 

4,670,000 

96 

hemoglobin Tvas 


menorrhagia, 




7390 and after 


1 menstrual blood 





two intravenous 


loss less than 
normal. 





injections week- 
Jy of iron and 






arsenic for five 
weeks the homo- 






1 


glob in on Nov. 
19, 1923, was 

21 

Secondary anemia 

11-21-23 

11-21 

4,030,000 

76 



menorrhagia, age 
27. 


12-6 

1-8 

1 4,010,000 ! 

1 4,450,000 

8S 


22 

Secondary anemia 

10-19-23 

10-19 

4,030,000 

43 

Shape of erythro- 






cytes suggestive 


covered. Female, 





of pcrniciou.-’ 


age 44. 


11-10 

4,200,000 

51 

anemia. 

23 

Secondary anemia 

11-22-23 

11-22 

12-10 

4.030.000 

4.430.000 

1 78 

' 84 



tuberculosis sus- 
P e c t. Female 
age 24. 


1-27 

4,650,000 

91 


24 

Secondary anemia 
cause not dis- 
covered. Female, 

2-23 

2- 23 

3- 5 
3-11 

4.640.000 

4.040.000 

4.940.000 

! 70 

■ 09 

71 



age 18. 






25 

Ruptured Ectopic 

12-18-23 

12-3 

3,990,000 

41 

Operation Oec. iu. 
Diagnosis veri- 


pregnancy. Age 





tied. 


33. 


12-18 

3,630,000 

50 

Right tube and 





ovary removed 

and as much as 
possible of intra- 
pcritoncal blood 
clot was re- 
moved. 
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Table op Results (Cont'd) 




FIRST DATE 


PATIENT 

DIAGNOSIS 

ADMINIS- 




TERED 


25 



12-20 

Cont’d 



12-22 

12-24 

12-26 




1-15 




2-15 




3-4 

20 

Secondary anemiaj 

2-7 

2-7 


acute otitis 


2-18 


media. Female, 
age 40. 


3-4 

27 

Slight a n e m i a, 

2-8 

2-8 


patient felt weak 
and looked paler 
than her blood 


2-15 


count would in- 
dicate. Female, 
age 23. 



28 

Secondary anemia. 

2-15 

2-15 


cause not dis- 


2-21 


covered. 


2-26 




2-28 




3-11 

29 

Secondary anemia, 

3-1 

3-1 


cause not dis- 
covered. Male, 

age 28. 


3-10 

30 

Active pulmonary 

2-23 

2-23 

' 

tubercul osis. 
Male, age 28. 


2-25 

31 

Active pulmonary 

2-23 

2-23 


tuberculosis. 


2-27 


Male, age 30. 


3-12 




3-18 




3-21 




3-25 

32 

Active pulmonary 

2-23 

2-23 


tubercul osis. 
Male, age 26. 


2-27 

33 

Active pulmonary 

2-23 

2-23 


tuberculo sis. 
Male, age 27. 


2-26 

34 

Postoperative in- 

2-7 

1-12 


fection, (cesare- 


1-18 


an section.) Jan. 


2-7 


5. Age, 33. 


2-11 




2-13 



HEMO- 

GLOBIN 

PER CENl 

REMARKS 

4,200,000 

67 


4,530,000 

68 


4,370,000 

68 


4,000,000 

71 

Patient went iiome 
but continued 

medication. 

4,720,000 

80 


5,710,000 

95 

Discontinued medi- 
cation. 

4,580,000 

83 

Resumed medica- 
tion. 

4,260,000 

78 


4,250,000 

79 


4,650,000 

82 


4,540,000 

90 


5,100,000 

95 

Medication discon- 
tinued. 

3,450,000 



3,720,000 

75 


3,870,000 

80 


3,920,00'0 

80 


3,920,000 

78 


3,500,000 

68 


4,720,000 

100 


4,800,000 

90 


5,200,000 

90 


4,400,000 

85 


4,920,000 

91 

Medication discon- 
tinued. 

4,290,000 

78 

Medication re- 


sumed. 

4,830,000 

88 


4,288,000 

89 


4,520,000 

87 


4,288,000 

85 


4,730,000 

88 


4,108,000 

90 


5,180,000 

100 


4,850,000 

88 


3,910,000 

60 


3,480,000 

53 


3,900,000 

51 


3,900,000 

55 

Patient left hos- 
pital, no further 
observations. 
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3Q 


’Atien: 

f DIAGNOSIS 

FIRST DATE 
ADMINIS- 
TERED 

35 

Active pulmonar^^ 
t u b e re u 1 osis, 
Male, ago 34. 


36 

Secondary anemia, 
cause not dis- 
covered. Pomalc, 
nge 30. 

3-14 

37 1 

Postoperntirc 



' rectal heraor- 
rhage, (Oper. 
for prolapse of 
rectum). Male, 
ngo 29. 


38 

Fibromyoma o f 
uterus and bleed 
ing hemorrhoids 
Ago 38. 

3-12 : 


Table op Besdlts (Con: 


T’D) 


[Von Jaliscli anc- 
mia. Jfalo, age 


3-lG 


DATE 

0-3 

3-12 

318 

3-21 

3-2o 

3-14 

3-15 

3-lG 

3-17 

3-20 


Mild pui-pura-oeea- 
ional small skin, 
h e m 0 r r li ages. 
Female, age 34. 

Secondary anemia,; 
cause not dis-' 
covered. Pemale, 
ago 22. I 


3-14 


317 

31S 

310 

O-20 

3 21 
3-22 
3-23 
3-24 

3- 25 

4- 1 

2-19 

2- 29 

3- 13 


12-10 23 1 12-10 
12-21 
1 12-29 
2-1 


EP.TTUnoCYTES 


4.190.000 

4.830.000 

5.090.000 

5.160.000 
5,000,000 

3.590.000 

4.040.000 

4.320.000 

4.300.000 

2.340.000 

3.010.000 


3.980.000 

4.590.000 


3.500.000 

4.080.000 

1,000,000 

1.570.000 

2,000,000 

2.060.000 
2,060,000 

2.640.000 

2.500.000 

2.630.000 

2.800.000 

2.900.000 

3.900.000 
4,000,000 

4.300.000 


3.900.000 

4.130.000 

4.150.000 
4,000,000 


HEMO- 

GLOBIN 

[per cent 


90 

94 

95 
Do 
06 

60 

60 

62 

63 

45 

60 


SO 


REMAHES 


4S 

4S 

53 

53 

54 
54 
GO 
60 


SO 

S3 


Medication discon* 
tinued. Hyster- 
ectomy. per- 
formed Mar. IS. 

M c d i c a t i 0 n re- 
sumed. 


W-B. 0. 25,000 no 
abnormal Icueo- 
eytes, but 7 
normoblasts per 
100 leucocytes. 
^■B.C. 15,000; 4 
normoblasts. 
W.B.O. 13,000; 0 
. normoblasts. 

B. C. 10,200; 
no normoblasts. 
''V. B. C. 10,000; 

, no normoblasts 
B. C. 20,400; 
no normoblasts. 

’■ B. C. 20,000; 

, no normoblasts 
W. B. C. 20,200; 

[ no normoblasts. 

W. B. C. 11.000; 
no normoblasts. 

B. C. 10,000; 
no normoblasts. 


78 

S2 

S6 

S5 


Menstruating at 
present. 


136 


THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


Patients with Secondary Anemia Showing no Improvement 



4.740.000 

4.650.000 
5,000,000 

5.250.000 

4.750.000 

4.690.000 

4.750.000 

3.970.000 

3.600.000 

3.630.000 


3.920.000 

3.950.000 

3.780.000 


4,500,000 

4.500.000 

4.460.000 


4.288.000 

4.160.000 

4.730.000 

4.560.000 

4.290.000 

4.180.000 

4.110.000 


Medication 

stopped. 


Patients with Pernidovs Anemia 


PATIENT 

DIAGNOSIS 

FIRST DATE 

ADMINIS- 

TERED 

! 

BATE 1 

ERYTHROCYTES 

HEMO- 

GLOBIN 

PER GEN' 

47 

Pernicious Anemia 


1-22 

2,500,000 

62 



1-23 

1-25 

1,250,000 

45 




2-19 

1,800,000 

58 

48 

Pernicious Anemia 

2-16 

2-16 

2,020,000 

65 




2-19 







1,200,000 

43 

49 

Pernicious Anemia 

2-18 

2-18 

1,400,000 

30 




2-19 

1,232,000 

29 




2-20 

992,000 

30 

50 

Pernicious Anemia 

1-2 

1-2 

3,610,000 

67 




1-5 

2,980,000 

60 




1-7 

2,520,000 

52 



Medication discon- 
tinued. 


Diagnosis not clear 
before medica- 
tion. 

Medication discon- 
tinued. 


Medication discon- 
tinued. 


Medication discon- 
tinued. 
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In four patients with pernicious anemia, administration of the capsules 
caused a prompt decrease in both hemoglobin and circulating erythrocytes. 
Therefore, this preparation should not be used in this condition. However, 
one patient with Yon Jaksch's anemia (39), has shown a marked improve- 
ment in both clinical condition and blood picture during ten days of treat- 
ment. The red cell count increased from l,fi00,000 to 2,900,000 per cubic 
millimeter, and the hemoglobin from 45 per cent to 60 per cent. The 
leucocyte count decreased from 25,000 to 10,000 per cubic millimeter, and 
normoblasts which were present before treatment in the ratio of seven to 
every one hundred leucocytes, liave not been present since the third day after 
spleen and bone-marrow medication was begun. 

It is interesting that in one patient with hemolytic ictenis, whose spleen 
had been removed eleven months previously, hematopoiesis was stimulated 
by the preparation. 

The satisfactory response of the patients ivith pulmonary tuberculosis 
is also of interest, and may be of considerable importance. 

In all patients, subjective improvement accompanied the relief of the 
anemia. It must be remembered that vigilance should not be relaxed in 
attempting to determine the cause of the anemia, even though improvement 
follows red bone marrow and spleen therapy in some cases of secondary 
anemia which have an obscure etiology. 

SUMMARY 

The administration of desiccated spleen and red bone marrow, combined 
in equal proportions, in three five-grain capsules daily, to a group of forty- 
six patients tvith secondary anemia was followed by a definite increase in 
hemoglobin and circulating erythrocytes in 89 per cent of these patients. 

This preparation caused a fall in hemoglobin and circulating erythrocytes 
in four patients with pernicious anemia, and therefore, should not bo used in 
this condition. 

These results arc confirmatory of the observations of Leake and his 
coliaborators. 
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THE KEMOVAL OP PHENOLTETEACHLOEPHTHALEIN PEOM THE 

CIECULATION'^ 


By E. Ottenberg, M.D., S. Eosen, M.D., and L. Goldsmith, M.D., 

New York City 


P HENOLTETEACHLOEPHTHALEIN, when injected into the blood, is ex- 
creted by the liver. Eosenthal’s method of testing liver function consists 
of injecting the dye and testing the blood after fifteen and sixty minutes to 
see how much of the dye has been removed. We have used this method in 
more than 100 cases. 

Some interesting problems are brought up by observations on the per- 
centage of dye in the blood during the first fifteen minutes after intravenous 
injection. In fourteen cases a needle was inserted in a vein of the opposite 
arm and samples of blood were obtained at intervals varying from one, two, 
three, five or ten minutes after completion of the injection. The data are 
given in the accompanying chart. In all these cases the amount of dye in- 
jected was 5 mg. per kilo of body weight. 

The most interesting point is the great speed with which initial removal 
of the dye from the circulation takes place. Whether there was ultimately 
dye retention or not, the percentage of dye was reduced from the theoretical 
100 per cent which would have been present if all injected were in the circu- 
lation, to 20 per cent or less, within the first five minutes. In fact in all the 
cases in which a two or three minute observation was made it was found that 
three-fourths of the dye had already been removed from the blood. 

Of course, some irregularities are due to the fact that it probably takes 
several minutes for the dye to become uniformly distributed in the circula- 
tion. Also it must be remembered that removal of the dye begins at the 
beginning of the injection, and the giving of the injection consumes from one 
to five minutes. 

We can understand the rapid removal of the dye when we remember that 
in volume of blood supply the liver stands first of all the organs of the body. 
In a dog of 14,300 gm. weight, with a liver weighing 454 gm.. Burton Opitzf 
found that the liver received 422 c.c. of blood per minute, or roughly half the 
blood in the body. At this rate, assuming perfect mixing, 75 per cent of the 
body blood should pass through the liver in two minutes and 96 per cent in 
five minutes. 

This initial rapid removal of dye takes place, whether the liver is able to 
excrete dye or not. In the chart it will be seen that (with the exception of 
one case in which no reading Avas made betiveen three and fifteen minutes) 
the initial drop occurred in all the cases in which the one hour blood shoAved 

•From the Medical Department, Mount Sinai Hospital, New York. 

Received for publication, March 19, 1924. 

■fQuart. Jour. Exper. Physiol., 1911, iv, 116. 
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10 per cent ov more of dyo, i.e., cases in wliieh the liver was unable to excrete 
the dye. The initial removal therefore does not depend on excretion by the 
liver, but on absorption from the blood. The percentage of dye in the cir- 
culation after fifteen minutes represents an equilibrium between the pres- 
sure of dye in the blood and the absorbing capacity of the tissues. This 
point of balance is, of course, lower in the instances in which the liver has 
already been able to excrete some dye than in those in which the liver is 
obstnictcd. The mechanism of this I'emoval requires study; at present it 
cannot even be stated whether it is by the reticuloendothelial (Kupfer) cells 
or not, and if by reticuloendothelial cells whether exclusively by those of the 
liver or also by others. 



Chari 1. 

This offers a partial explanation of the fact that in cases in which the 
liver is completely obstructed or is badly damaged the percentage of dye in 
the blood is usually the same at one hour as at fifteen minutes (twenty-three 
of our 102 miscellaneous eases). It does not, however, explain those cases 
(nine in number) in which the one hour concentration of dye was higher than 
the fifteen minute. ‘When we first encountered this, we thought it might be 
an error, but subsequent observations convinced us it was a reality. We 
can offer no satisfactory explanation of it, though possibly it may be due 
to failure of the dye to become uniformly distributed throughout the circu- 
lation even in fifteen minutes. 

That the body has resources for handling the dj'e other than excretion 
by the liver is evident from; (1) the fact that nobody has been able to 
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account for excretion of more than 75 per cent of the injected dye; (2) in 
cases of total biliary obstruction the dye disappears from the circulation in 
twenty-four to forty-eight hours. One of these resources is excretion by the 
kidneys. This occurs, as shown by Whipple, Peigtal and Clark, only when 
the liver is badly damaged. We can corroborate this from experience with 
clinical cases. It is doubtful, howevei*, whether the amount excreted by the 
kidneys can account for more than a small part of the dye injected. 


LESIONS IN GUINEA PIGS PRODUCED BY INOCULATION OP VERY 
OLD CULTURE OP TUBERCLE BACILLUS® 


By Randle C. Eosenberger, M.D., Philadelphls., Pa. 


M y reason for making the following observations upon an old culture of 
the human tubercle bacillus, was to see wliether it would eventually 
bring about death of an inoculated animal. In previous experiments, the 
period of observations had been only six to twelve weeks. With small doses 
of culture only very small lesions would devleop, and often no perceptible 
lesions were observed at autopsy. 

The culture used in the experiments was originally isolated by Trudeau 
at Saranac Lake, in 1891, directly from a child’s lung and called “Ri” bacil- 
lus tuberculosis horn. Baldwin has stated: “It has passed through one 
rabbit, and since grown on glycerin sheep serum, glycerin agar and glycerin 
broth successively. During the last ten years it has been groivn upon broth 
containing 5 per cent glycerin and reaching slightly acid; a new transfer 
was made nearly every month. Its virulence for rabbits and guinea pigs was 
pronounced at first, but the present culture barely infects guinea pigs even 
in large doses and then only very slight localized or chronic disease results.” 

I received tliis culture in July, 1904, and since that time have kept it 
growing upon 6 per cent glycerin agar, making subcultures every two or 
three months during this interval of twenty years. As the organism was 
originally isolated in 1891, at the time of this experiment it had been under 
cultivation for thirty-three years. 

Two pigs Avere inoculated intraperitoneally with 2.5 c.c. of a salt suspen- 
sion of a glycerin agar growth of the strain “Ei” tubercle bacillus, on 
November 8, 1921. 

May 11, 1922, or six months after inoculation, one pig Avas sacrificed and 
no appreciable emaciation was noticed. 

Upon opening the abdominal caA-ity a large hour-glass shaped mass 7.5 
cm. in length and 2 cm. in thickness and distinctly caseous Avas found. In 
addition, small nodules or enlarged glands Avere observed A’arying from 0.5 
cm. to 1.5 cm. in diameter beneath the diaphragm and one nodule Avas in the 

*From Jefferson Medical College, Philadelphia. 

Read before the Eastern Pennsylvania Chapter, Society of American Bacteriologists. 
Feb. 12, 1924. 

Received for publication. May 8, 1924. 
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diaphragm. Ouc small mass %vas in the lowci' border of the right lobe of 
the liver; one nodule, 1 cm. in diameter, -was in the tail of the spleen; one 
in the ei^ididymis; the left testicle was caseous and a globular mass, 2.5 cm. 
in diameter, (caseous) was adherent to the posterior w'all of the abdominal 
wall on the right side. No mieroseopie lesions were present in the lungs 
or kidneys. 

Spreads made from all of these nodules contained tubercle bacilli and n 
few were found in the urine obtained from a greatly distended bladder. 

Inoculations were made upon blood serum and glycerin agar, but no 
growth occurred up to four weeks’ tinio. 



The second pig was allowed to live and the animal was found dead in 
its cage October 13, 1923. 

During the life of the animal, more especially after it had survived the 
inoculation for about a year, it Avas noticed tliat upon a number of occa- 
sions it would sit very quietly, objected to being handled, its hair was ruffled 
and upon examination a small mass was appreciable by palpation in the 
abdomen. 

It would move about uith great deliberation, and its bodily movements 
were not those of a normal animal. During the last few months of its life 
it appeared listless, would seek the comer of its cage and remain A’ery quiet. 
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Emaciation gradually set in and death occurred within slightly less than two 
years’ time. 

At autopsy, a large mass almost globular, 6 cm. in diameter was found 
in the abdominal cavity, distinctly caseous, and ^vith adhesions to the large 
and small intestines. In addition to this large mass, a smaller one was found 
(also caseous) between the bladder and rectum, and a caseous lesion was ad- 
herent to the diaphragm and superior surface of the liver. Firm adliesious 
were noticed at the base of both lungs, though no gross lesions were- present 
in these organs. 

There were a number of adhesions present at the tail of the spleen but 
no gross lesions were found in this organ, or in the kidneys or liver. 



Fig. 2. — Pig No. 2, after 704 days. A, Large caseous mass adherent to stomach and 
intesUnes ; B, caseous mass between bladder and rectum ; C, masses between iiver and 
diaphragm. 


Spreads made from all the caseous lesions shoived tubercle bacilli. Inoc- 
ulations Avere made from the caseous mass in the abdominal cavity into glj'c- 
erin bouillon but no increase in the number of organisms ivas obseiwed up 
to six weeks. 

Histologic examination ivas made of the Iddneys, lungs, liver and spleen, 
but no distinct lesions of tuberculosis were found. The lungs showed a 
markedly cellular pneumonia, but no tubercles. 

This strain of tubercle bacillus, after thirty-three years of cultiAmtion, 
Avas capable of producing masswe lesions in guinea pigs and ultimately 
caused the death of the animal studied. 




LABORATORY METHODS 


A MODIFICATION OP THE BLOOR SIETHOD FOR BLOOD 
PHOSPHATES*' 


By K. Lucille McCluskity, Pii.D., Chicago, III. 


TJRIGGS’* modification of the Bell and Doisy method for the dotermiiia- 
■L' fion of inorganic and acid soluble phosphoric acid in the blood appears 
to be more desirable than previous ones due to its comparative simplicity 
and equal accuracy. 

For a study on the distribution of phosphorus in the cell and plasma of 
tuberculous blood, it oceurred that possibly an extension of the above method 
to the determination of total and lecithin phosphonis might be advisable. 
This has been accomplished by a combination of the Briggs’ method with 
that of Bloors.* 

It was found that a phosphate content ranging from 0.09 mg. to 0.18 mg. 
of H 3 PO 4 when reduced with hydroquinone in acid sulphite solution gave a 
color of desirable intensity for meastirement in a volume of 15 c.c. to 20 0 . 0 . 
This amount of phosphate corresponds to that found in the samples used for 
analysis in the Bloor method. For this reason the quantities used here for 
the analyses have been the same. The method of Bloor has been followed for 
the preparation and digestion of the blood solutions and should bo consulted 
for details. 

Total phosphorus, lecithin, acid soluble and inorganic phosphorus were 
determined upon whole blood and plasma. The acid soluble and inorganic 
phosphorus determinations were made upon filtrates obtained by dcprotcin- 
izing whole blood in some eases with acid ammonium sulphate and in others 
with trichloracetic acid. 

A detailed account of the technic used, is given for the total phosphates. 
This procedure was followed exactly in all the determinations with the ex- 
ception of such modifications as arc indicated below. 

METHOD 

Total Phosphates . — To 3 c.c. of whole blood in a 25 c.c. volumetric flask, 
water is added to the mark and the solution is well mixed. One c.c. of this 
solution is measured into a large tube (25 mm. x 250 mm.) graduated at 
15 c.c. and digestion is carried out over a mioroburner after 1.5 c.c. of a 
mixture of equal parts of concentrated sulphuric and nitric acids and two 
glass beads have been added. After digestion is complete the solution is 
cooled, 5 c.c. of water added, and the acid titrated with approximately 40 

•Prom the Laboratories of the Municipal Tuberculosis Sanitarium, Chicago, Illinois. 

Received for publication, April 4, 1924. 
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per cent NaOH (from sodium), using plienolphtlialein as indicator. The solu- 
tion is brought back to the slightly aeid side by adding an approximately 
N/1 H2SO4 drop by drop until the color just disappears. 

Standard Phosphate Solutions . — ^To each of two digestion tubes are added 
an amount of alkali equal to that used in the neutralization of the digestion 
mixture above and one drop of phenolphthalein. The solution is made aeid 
with dilute sulphuric acid, then just alkaline with one or two drops of sodium 
hydroxide and brought to the neutral point with the N/1 H2SO4. The tubes 
are cooled, and to one are added 4 e.e. and to the other 5 e.c. of standard 
phosphate solution, containing respectively the equivalent of 0.12 mg. and 
0.15 mg. of H3PO4. Then to both the unknown and the standards are 
added 2 e.c. of NagSOa, 1 c.e. of hj^droquinone and the tubes made up to the 
15 c.c. mark with water. After the addition of 2 c.e. of ammonium molybdate 
solution, the tube is at once stoppered tightly with a good cork stopper, well 
mixed, allowed to stand tivo to three hours, and read in the colorimeter. 

Colorimeter Reading . — The 5 e.e. standard is placed in the colorimeter 
on the left and the 4 c.e. standard on the right and set at 30. 

The standards are considered to be proportional to their phosphate con- 
tent, if the average of several readings of the 5 c.e. standard lies between 
23.7 and 24.3. The unknown is then matched with the standard having the 
nearer color intensity. Measurements were made in the Kober colorimeter 
udth the standard set at 30. 


NOTES ON METHODS 

The standards for lecithin and inorganic phosphorus should contain the 
equivalent of .09 mg. and .12 mg. of H3PO4. 

The acid soluble phosphorus detei’minations require a standard of .15 
mg. or .18 mg. of H3PO4 for whole blood and .15 mg. of H3PO4 for plasma. 

The standard for the inorganic phosphorus determination made on the 
acid ammonium sulphate filtrate is made to contain 8 c.c. of acid ammonium 
sulphate and a period from fourteen to seventeen hours should be allowed 
for reduction. 

To balance the salt content, 1.5 c.c. of acid ammonium sulphate is added 
to the standard for the acid soluble phosphorus determination of this same 
filtrate, and the period of reduction is six hours. 

The average acidity found by titrating 10 c.c. portions of the filtrates 
from the trichloracetic aeid precipitation corresponds to .75 e.e. of the tri- 
chloracetic acid solution. The standards for the inorganic phosphorus are 
made to contain this amount. 

It was observed that when the tubes were left exposed to the air, during 
the period of reduction, a deep blue layer formed at the surface and gradu- 
ally spread throughout the tube. This oxidation is prevented by the presence 
of an atmosphere of sulphur dioxide. For this reason a large quantity of 
sodium sulphite solution has been used, and the tubes stoppered tightly dur- 
ing the reduction. 

Since the temperature affects the speed of reduction of the phospho- 
molybdic acid, it is neeessai’y before the reagents are added that a uniform 
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temperaUn'e exist. As a matter of routine, the tubes were cooled under the 
tap to room temperature after neutralization or were allowed to stand until 
such temperature was attained. During the neutralization process on account 
of the heat developed and the strong acid solution, the plienolphthalcin was 
not added until most of the acid had been neutralized and the tube cooled. 

It was observed that if the molybdate reagent was added in presence 
of ammonium sulphate and tlic tubes allowed to stand as short a time as two 
minutes before the other reagents were added, a faint yellow color became 
visible and upon the addition of the sulphite and hydroquinonc, a greenish 
blue color developed immediately which, deepened to a dark blue within a 
short time and was not proportional to the phosphate content. If the reagents 
arc added in the order of sulphite, hydi*oquinonc, and molybdate, this diffi“ 
culty is eliminated and although the color development is slower in presence 
of the ammonium salts, it is strictly proportional to the phosphate content. 
This order of adding reagents has boon adopted throughout. 

The digestion tubes were graduated at 15 c.c. 

Should the tubes become alkaline after the addition of the sodium 
sulphite, they arc made just acid with N/1 HjSO^ before the ammonium, 
molybdate solution is added. 

To ascertain whether the color intensity was still proportional to the 
phosphate content witliin the time limits allowed for reduction, the following 
experiments were tried, 

1. One and five-tenths c.c. of sodium hydroxide were mensured into each 
of two tubes and neutralized with dilute sulphuric acid, 4 c.c. of standard 
phosphate were added to one tube and 5 c.c. to the other. After the addition 
of 2 c.c. of NagSOa.l c.c. of hydroquinonc, and 2 c.c. of ammonium molybdate, 
the tubes were made to the 15 c.c. mark, stoppered, mixed and allowed to 
stand. The readings were as follows: 


AFTEi; 50 MJN. 1 

1 AFTTR i 

} nns 

1 AFTER 24 HRS. 

6 c c. st<l. 

4 c.c. std. 

5 c c, std. 1 

1 4 c.c. std. 

5 c c. std. 

4 c e. std. 

23.8 

30 

1 23,S 1 

1 30 

24.3 

30 

2. The above experiment was repeated with the addition of 1.5 c.c. of 

acid ammonium sulphate to each tube. 

The following readings wore taken: 

AFTER 

75 MIX. 

[ AFTER 3 HRS. 

AFTER 2 

3 HRS. 

5 e.c. std. 

4 c.c. std. 

5 cc. std. 

4 e.c. std. 1 

5 C C. Std. 

1 4 c.c. std. 

22.7 

30 

24.1 

30 

25.2 

! 30 


3. Eight c.c. of acid ammonium sulphate wore measured into each of 
two tubes. To one were added 3 c.c. and to the other 4 c.c, of standard phos- 
phate followed by 2 c.c, of Na^SOj, 1 c.c. of hydroquinonc, and 2 c.c. of am- 
monium molybdate and the volume made to 17 c.c. The readings were as 
follows; 


AFTER 1.5 HRS, 

AFTER 18 HRS. 

AFTER 46 iiRS. 

4 C.C. Btd. 3 c.e. Std. 

4 C.C. Std, 3 c.e. atd 

4 c.c. std. 

3 e.c. std. 

^nlor too faint to read 

22.1 1 30 

22 4 

30 
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RESULTS AND DISCUSSION 

In Tables I and II are reported the results obtained by the deseribed 
technic upon bloods from patients at the Chicago Municipal Tuberculosis 
Sanitarium. 


Table I 


Phosphoric Acid Compounds in Whole Blood in Tuberculosis 
Mg. of H 3 PO 4 PER 100 c.c. 


‘INI- 

TIAL 

AND 

CASE 

NO. 

SEX 

COR- 

PUSCLE 

VOLUME 

TOTAL 

PHOS- 

PHORUS 

LECI- 

THIN 

PHOS- 

PHORUS 

ACID SOLUBLE 

PHOSPHORUS 
(NH 4)2 SO 4 
FILTRATE 

LECITHIN 

PLUS ACID 
SOLTJBliG 
PHOSPHORUS 

T-(L 

PLUS 

asp) 

INOR- 

GANIC 

PHOS- 

PHORUS 

N. T. A. ■ 
CLASSIFI- 
CATION 

H.B. 

17022: 

$ 

47.2 

137.3 

39.8 

97.9 

137.7 

-0.4 

14.7 

Inc. B 

P. G. 

17058 

$ 

36.2 

132.7 

36.1 

1 95.0 

131.1 

+ 1.6 

14.4 

F. A. B. 

R. P. 
17012 

$ 

43.4 

130.2 

40.9 

86.7 

127.6 

+ 2.6 

14.5 

Mitral S t e- 
nosig Under 
Observation 










for TB. 


Table II 


Phosphoric Acid Compounds in Whole Blood in Tuberculosis 
Mg. of H 3 PO 4 PER 100 c.c. 


INI- 

TIAL 

AND 

CASE 

NO. 

1 

SEX 

COR- 

PUSCLE 

VOLUME 

TOTAL 

PHOS- 

PHORUS 

LECI- 

THIN 

PHOS- 

PHORUS 

acid soluble 
PHOSPHORUS 
TRICHLOR- 
ACETIC ACID 
FILTRATE 

LECITHIN 
PLUS ACID 
SOLUBLE 
PHOSPHORUS 

t-(l 

PLUS 

asp) 

INORGANIC 
PHOSPHATE 
TRICHLOR- 
ACETIC ACH) 
FILTRATE 

N.T.A. 

CLASSI- 

FICA- 

TION 

BWIKW 

9 

41.4 

115.2 

31.0 

81.1 

112.1 

+3.1 

11.0 

M.A.A. 

Hra 

9 

39.4 

114.0 

29.0 

82.0 

111.0 

+3.0 

10.4 

M.A.A. 

A. L. 

17031 

5 

39.9 

118.5 

36.9 

82.1 

119.0 

-0.5 

11.4 

M.A.B. 


Table III 


Inorganic Phosphoric Acid Mg. per 100 c.c. Whole Blood 



PER 

i TRICHLORACETIC ACID FILTRATE 

AMMONILTM SULPHATE FILTRATE 

CASE NO. AND 
INITIAL 

CENT 

OF 

CELLS 

After 

45 

minuteg 

After 

4 hrs. 

After 
18 hrs. 

After 
24 hrg. 

1 After 4 hrg. 

1 After 
17 hrg. 

After 
24 hrS. 

H. B. 17012 

47.2 

12.4 

14.6 

21.0 

21.0 

Color too faint to 
read 

14.7 

14.7 

P. G. 17022 

36.2 

13.7 

15.6 

21.8 

21.8 

Color too faint to 
read . 

14.4 

14.9 

R. P. 17058 

43.4 

12.2 

14.5 

20.3 

20.0 

Color too faint to 
read 

14.5 

14.3 


There is one disadvantage in determining the inorganic phosphate in an 
ammonium sulphate filtrate by the above technic, on account of the length 
of time necessary for color development. It has been pointed out by Bloor, 
BeU and Doisy that the inorganic fraction increases on standing. 

Such an increase was observed here, but it was found to be greater in 
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the tneliloraeetic acid filtrate than in the acid ammonium sulphate filtrate. 
This is indicated by the following experiments; 

In one experiment, the trichloracetic acid and the ammonium sulphate 
precipitations were carried out immediately after the bloods were drawn. 
The tubes were prepared as usual and the readings made at various intervals. 
In Table III are tabulated the results. 

In another experiment the inorganic phosphate determination was made, 
as usual upon the acid ammonium sulphate filtrate immediately after prepa- 
ration, and the amount found was 12.4 mg. The filtrate was allowed to stand 
at room temperature for 17 days and a second determination gave 15.6 mg. 

The greater hydrogen-ion concentration of the trichloracetic acid filtrate 
may account for the difference in the increase of the inorganic phosphorus 
fraction. 

In Table IV are recorded the results of phosphorus determinations made 
both upon the whole blood and the plasma of three patients. Trichloracetic 
acid was used as the protein precipitant. 

REAGENTS AND SOLUTIONS 

1. Ether-Alcohol i\Iixture — 1 part of ether and 3 parts of 95 per cent 
alcohol, both redistilled. 

2. Acid-Ammonium Sulphate — Saturated ammonium sulphate containing 
15 c.e. of glacial acetic acid per liter. The C.P. ammonium sulphate was 
recrystallized twice from water and found to be free from all but traces of 
phosphates. 

3. Trichloracetic Acid — This is a 20 per cent solution of trichloracetic 

acid. 

4. Digestion Mixture — Equal parts of pure concentrated sulphuric and 
nitric acids. 

5. Sugar Solution — 1 per cent sucrose solution. To be made up fresh 
once a week. 

6. Sodium Hydroxide — Approximately a 40 per cent sodium hydroxide 
solution prepared from sodium according to Bloor. 

7. Phenolphthalein — 0.5 per cent of pure phenolphthalein. 

8. Dilute Sulphuric Acid — 1 part of pure concentrated sulphuric acid and 
3 parts of water. 

9. Approximately an N/1 sulphuric acid. 

10. Standard Phosphate — Stock standard contains 0.8340 grams of pure 
KH5PO4 per liter. The standard for use is made by diluting 25 e.c. of the 
stock solution to 500 c.e. One c.e. of the dilute standard is equivalent to 
0.03 mg. of H3PO4. 

11. Sodium Sulphite — 20 per cent solution of sodium sulphite. This solu- 
tion was made fresh at least twice a week. 

12. Hydroquinone Solution—lO.O grams of hydroquinone per liter made 
slightly acid by the addition of 0.2 c.c. of pure concentrated sulphuric acid. 

13. Ammonium Molybdate Solution — To 50 grams of pure ammonium 
molybdate dissolved in 300 c.e. of water are added 200 c.c. of water con- 
taining 75 c.e. of concentrated II0SO4. 
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All the wnter used in this work was collected and stored in glass water 
hottlcs. 

IVhen not in use the molj’hdate. phosphate, and hydroquinone solutions 
wore stored in a refrigerator. The dilute phosphate solution was made fresh 
at least once a month. 

SmiMARV 

1. During the reduction of phosphomolybdic acid with hydroquinone an 
atmosphere of sulpliur dioxide mii.st be mantained to prevent oxidation by 
the air. 

2. The sum of the lipoid and acid soluble phosphoric acid whether de- 
termined in the filtrate from the trichloracetic acid or ammonium sulphate 
precipitations, is practically equal to the total. The slight difference is at- 
tributed to experimental error. It might represent a fraction as nucleo- 
portion which would be precipitated by either the trichloracetic acid or acid 
ammonium sulphate, and would also be insoluble in the ether-alcohol extract. 

3. A procedure is described whereby a combination of the Bloor method 
with the Briggs modification of the Bell and Doisy method has boon used 
for the estimation of total, lipoid and acid soluble, phosphoric acid in blood. 

ADDENDUM 

About the time this paper was sent to press one along similar lines ap- 
peared by Briggs.* In view of the fact tliat the somewhat different teohnie 
desoribed above had already been used for seven months on a study on 
blood phosphates in tuberculosis, it was thought advisable to offer the same 
for publication. 

UmUOGRAPHV 

A. R.: Jour, ttiol. Clicni., 1922. liii, 12. 
sBIonr, tV. B.; .tour. Biol. Cliom., I91S. xkwi, 32. 
sBrigg';: Jour. Biol. Clicni., 1924, li.x, 225 


A SIMPLE DEtTCE FOB RELOCATING MICROCOLONIES* 


By F. T. Breidigam and T. M. Chang, Battle Creek, Mich. 


I N working with microcolonies such as those of B. acidophilus in a mixed 
plate, one often expcrieuccs the difficulty of relocating the particular 
colony or colonics under study when such a relocation is desired. Marking 
with a wax pencil has been our usual practice, but tliis mctliod gives only tlie 
approximate whereabouts of the colony, and not the exact location. To find 
the colony again in tlie marked circle usually takes some time. 

With a simple device such as that illustrated in the accompanying figure, 
any microeolony in a plate can be given its appropriate “street number," 
and be relocated whenever desired. It consists of a semieireular celluloid 


•From the n.-icterIologiG Laboratori' of Battle Creek Sanitarium. Battle Creek. Michitran. 
Received for publication, Juno 26, 1524. 
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disk, cemented or attacked by means of a set of screws to a semicircular 
metallic frame. Tke disk is made of an ordinary process photograpMe film. 
One quadrant of tke disk is ruled into small squares, eack square equaling 
one sq. mm. In eack square tkere is one figure in tke left lower corner, 
and another one in tke right upper corner, and by a systematic arrangement 
of figures, suck as that illustrated in the sketch, each square wiU bear a 
different combination of two figures, and by this combination any micro- 
colony can be quickly relocated. Tke other quadrant is ruled so that it 
can be used as an ordinary bactei'ial counting plate. 

When a colony is found which is to be relocated for further study, slip 
the disk over that half of the plate where the colony lies and in such a 
position so that the checkered quadi'ant will lie over the colony in question. 



Be sure that the metallic frame is in close contact with the edge of the 
plate. With a wax pencil make a line on the plate along the diameter of 
the disk. Read the combination of figures in the square in which the colony 
is located, and this combination is the “address” of the colony. In reading 
the combinations of figures, it is best to read the figure in the lower left 
corner first, followed by the figure in the upper right corner. To relocate 
the colony put the disk over plate so that the marked line may lie along 
the diameter of the disk. Move plate around with the disk on top until the 
combination is found. Focus, and the colony ivill be seen. 

This celluloid disk works excellently as a relocater of microcolonies, and 
serves also well as a convenient bacterial counting plate. 


THE EFFECT OP HEAT ON STAINING PROPERTIES OF THE 
TUBERCLE BACILLUS'" 


By Thojias G. Hull, Ph.D., Kirby Henkes and Luella Fry, Springfield, III. 


I T has become a common practice in many laboratories to subject to steam 
sterilizations specimens of sputum intended for examination for tubercle 
bacilli. Tbe advantages of such a procedure are twofold, in that the specimen 
is not only easier to handle after the albuminous material is coagulated, but 
it is absolutely safe. Sputa without disinfectant (or with phenol 5.0 per 

•Prom the Illinois Department of Public Health. 

Received for publication, Way 17, 1924. 
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cent) may lie coagulated by steam heal and preparations made from the 
coagiilum on microslides. If a little alkali is added to the sputum, as twentieth 
normal sodium liydroxide or an alkaline disinfectant, as cresolis compositus, 
before the spceiinen is subjected to the autoclave, the albuminous material is 
entirely liquefied making it suitable for concentration tests. 

Staining in these laboratories is performed after a modified method of 
Spcngler.^ The autoclaved sputums are smeared on microslides with a little 
Mayers egg albumen as a fixative, dried and heated gently. Carbolfuehsin is 
applied to steaming eight to ten minutes, the specimens decolorized in acid 
alcohol (3 per cent hydrochloric acid in 95 per cent alcohol) until faintly 
pink; then counterstained thirty seconds in a saturated alcoholic solution 
of picric acid. Tiie red tubercle bacilli stand out very distinctly against the 
yellow background. 

Several experiments were conducted to determine wbetber there was any 
difference in tlie results of examinations on raw and cooked specimens, and 
if not, how much heat could be applied to sputum before the tubercle bacilU 
lost their acid-fast properties. 

1. To Determine the Effect of Coagulation. — Thirty-seven specimens of 
sputum were selected at random as tlicy were submitted by various physicians. 
All specimens were in 5.0 per cent phenol. They were divided into two 
parts, the cheesy particles of one being smeared raw on microslides, while the 
other was heated at fifteen pounds pressure of steam for forty-five minutes, 
the smears then being made and stained as described above. 

In every instance the two examinations chocked, 9 specimens shoiving 
tubercle bacilli present and 28 being negative. Since these results are in 
accord with those of Jones= and other workers, no further comparisons were 
made. 

2. To Determine How Long Sputum Mag Be Coohed. — A pooled specimen 
of sputum was heated in the autoclave on successive days whenever oppor- 
tunity permitted, smears being made and examined after each heating. On 
the twelfth heating, with a total of 8.5 hours, the organisms began to hold 
the stain weakly; at the fourteenth heating, with a total of ten hours at an 
average of eight pounds steam pressure, the tubercle bacilli were no longer 
acid-fast. 

3. To Determine the Effect of Heat in the Presence of Acid and Alkali . — 
A pooled specimen of positive sputa was divided into seven parts: Three 
feceived equal amounts of sterile water, two received equal amounts of twen- 
tieth normal NaOH and two equal amounts of twentieth normal HGL. One 
of each of the above groups was left at room temperature, one of each heated 
at successive intervals in the autoclave and the last one with the sterile 
water placed in the incubator at body temperature. After a period of 
eighteen days all of the specimens at room temperature and one specimen in 
the inenbator showed acid-fast organisms present. Fourteen heatings over 
the same period were given the other specimens under conditions similar to 
those in Experiment 1. After the eighth period in the autoclave the specimen 
containing twentieth normal HCE no longer showed acid-fast organisms. The 
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Other two specimens — ^neutral and alkaline — showed acid-fast organisms to 
the end of the experiment. 

4. To Determine the Effect of Dry Heat . — ^Prom a pooled specimen of posi- 
tive sputa (previously cooked 45 minutes in autoclave) smears on ten glass 
slides wei*e made. These were air-dried and placed in the hot air oven at a 
temperature of 154° C. to 156° C. Every ten minutes a slide was removed for 
staining purposes. At the end of the period — one hour and forty minutes — the 
organisms which had been subjected to the dry temperature for the entire time 
showed no indication of losing their acid-fast property. This indicates that 
haste in drying a smear of sputum for staining purposes, with incidental heat- 
ing, does not iujui’e it for the acid-fast stain. 

5. To Check the Accuracy of Tests Made on Specimens Heated with an 
Alkali . — ^It has been shown that an alkaline disinfectant such as cresolis 
compositus^ is considerably more effective in disinfecting sputum than is 
phenol. For this reason it has been customary in these laboratories to use 
the former material. When sputum is subjected to heat in such a solution 
it liquefies almost completely. After two or three hours standing, smears 
made from the sediment show tubercle bacilli in considerable numbers. There 
is the possibility, however, that when the organisms are few in number in a 
giimn sputum they will not sediment sufficiently by natural gravitation to be 
found in a smear of material from the bottom of the vial. 

To determine the accuracy of the above method, the results of examina- 
tions made as described were cheeked with concentration tests. Sputa in 
cresolis compositus were sterilized in the autoclave and allowed to stand for 
two or three hours. The supernatant fluid was poured off and saved while 
smears were made from the sediment. Since the specific gravity of the 
tubercle bacillus is 1010 to 1080* there is the possibility that a solution too 
strongly alkaline will not allow the organisms to fall to the bottom. To re- 
duce the specific gravity of the mixture, an equal part of alcohol was added 
before centrifuging (Loeffler used an equal part of alcohol containing a little 
chloroform). After twenty minutes centrifuging at high speed, the super- 
natant liquid was poured off and smears made of the sediment in the routine 
manner. 

Of 490 duplicate examinations, 474 checked as being either positive or 
negative in each (102 positive and 372 negative), while 16 were at variance. 
Nine tests were positive by the direct smear or gravity method and negative 
in the alcohol centrifuge method, while seven were negative by the first 
method and positive by second. It would seem, therefore, that when sputum is 
dissolved in cresolis compositus 3 per cent solution, tubercle bacilli will 
sediment in the course of two or three hours by natural gravity, making the 
results of the tests as accurate as when the centrifuge is used. 

CONCLtlSIONS 

1. Specimens of sputum subjected to steam stei-ilization are much easier 
and safer to liandle and give as reliable results as do raw sputa. 

2. Sputum may be sterilized as long as ten hours at an average of eight 
pounds steam pressure before the organisms lose their acid-fast properties. 
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difficulties of the original Homanowshy method and found that by using 
methylene blue medieinale (Hochst) Tvith eosin in certain definite propor- 
tions, a constant and distinct chromatin stain could be effected. He prof- 
fered the opinion that the specific dye responsible for the chromatin staining, 
and formed by mixing eosin and methylene blue together, was the so-called 
eosinic-acid-methylene blue. 

At the same time, Noeht^ started his investigation on the Romanowsky 
method and came to the conclusion that not the eosinic-acid-methylene blue 
but certain contaminations of commercial methylene blue in combination ivith 
eosin were essential for staining of the chromatin granules. He concluded 
also that Unna’s polychrome methylene blue contained these decomposition 
products of methylene blue in large quantities. By using a neutralized solu- 
tion of XJnna’s polychrome methylene blue (to eliminate effects due to the 
high alkali content) and mixing this ndth eosin, he obtained constant and 
distinct staining of the chromatin. 

Ziemann® simultaneously reported that the addition of sodium borate 
(2-4 per cent) to methylene blue (Hochst) plus eosin gave constant results. 
Thus both methods were independent of the commercial brand of methylene 
blue and eosin used. 

The specific dye concerned stiU remained unknomi. Noeht’s® further 
investigations demonstrated that a red dei'ivative was formed by prolonged 
contact of methylene blue with alkali at room temperature, the action pro- 
ceeding more rapidly at moderate heat. This substance, responsible for the 
specific staining of the protozoan nucleus, he designated for the time being 
as “Rot aus Methyleneblau.” He gave as a mode of detecting its presence 
the following test ; Extraction A\-ith CHCl- in which the dye is soluble with 
the production of a fiery rod color throughout the extracting medium. Reuter" 
disputed that Noeht’s “Rot a\is Methyleneblau” was the specific factor in 
chromatin staining and contended that eosinic-aeicl-methylene blue alone was 
capable of producing the same staining effect. But Ms contention was erro- 
neous and was disproved by Miehaelis and Ziemann. 

Finally Miehaelis® pointed out that Noeht’s “Rot aus Methylenebhmi” 
was likely the so-called Methylenazur first prepared by the chemist Bernthseu.^ 
Bernthsen had advanced the opinion that Methylenazur was simply an oxy- 
gen addition product of methylene blue (a methylene blue sulphone), and 
had attributed to it the following formula: 

Cc Ha X (CH3 )o 

/ \ 

HX SOo 

Cc H 3 X (0H3)2 

However, Bernthsen ’s formula was disproved by Kehrmaun^® who pre- 
sented conclusive evidence that the oxidation did not lead to an addition 
of oxygen at the bridge of the methylene blue, but rather was due to a de- 
methylation of one or two methyl radicals of the side chains. 
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CHEMISTRY OP THE METHl-LENE BLUE AND ITS OXIDATION PRODUCTS 

The following discussion is perhaps in order as furnishing a basis for 
the proper understanding of synthesis and oxidation products. 

(a) Synthesis of Methylene Blue . — Starting with ammonia, two hydro- 
gen atoms are replaced by phenyl groups: 

Ce Ih 

Nils ^ IIN DipJtc^iytamine 

\ 

Co Ha 

This chain becomes a closed ring by introduction of sulphur; 


HN S Tliiodiplienj/IaminE 

\ / 

Co U, 

Thiodiphenylamino is known as Thiazin .and forms the nucleus (chro- 
mophorc) of all the methylene blue scries of dyes. 

The addition of two amino groups (anxochromes) in the side chains 
produces the simplest dye: 


Co n, Nil, 

IIN S tcuco Base of Thionin 

\ / 

C(j II3 NIFo 

Substitution of the hydrogen atoms of the amino groups in the side 
chains by methyl radicals results in the formation of the so-called lenco 
methylene blue (or methylene white) : 

Co H, N (CHa), 

HN S Lexteo ilcthytcne Blue 

^0 N (OHa), 

Treatment of tliis compound with an acid, e.g. HCl, gives methylene blue: 


Co 



N (0113). 

/ 

\ 


N 

S 


IN 

/ 


1 c„ 

Ho 

— N (CH3). 

! 




}ifclhxjlcnc Bhte 


(b) Oxidation 'Products of Methylene £r«c.— Oxidation of methylene blue 
results in the partial dcmethylation of the side chains, these latter being 
replaced by hydrogen atoms. The chief products of this demethylation 
process are trimethylthionin and asymmetrical dimethylthionin. The ratio 
of the dyes formed depends on the mode of preparation, the nature of the 
oxidizing agent being decidedly influential. The methyl groups split off 
are very likely oxidized to methyl alcohol and formaldehyde. It is possible 
that the demethylation does not stop ^vith formation of dimethylthionin, 
but may proceed to monomethylthionin or thionin. These substances have 
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ene blue molecule. ^ ^ ^ complete destruction of the methyl- 
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The ammoiiiacal charaotor of methylene blue is changed by the oxidation 
process, and the resulting trimcthylthionin and dimethylthionin derivatives 
have the properties of amines. While the free base of methylene blue is not 
precipitated by alkalies, and no color change occurs, the bases of tri- and 
dimethylthionin are precipitated as red colored anhydrides. These are in- 
soluble in concentrated alkalies, but dissolve in chloroform or ether, impart- 
ing to the solution a cherry red color. Extraction of the ether or chloroform 
solution with water produces the blue hydrates which are soluble in the 
water. 

Unna” proposed to include luidcr the name, “Thiazin Bed,” the free 
bases of trimethylthionin and dimethylthionin. It may be more correct, how- 
ever, to term these dyes “Trimetliyl and dimethyl thiazin red.” Commercial 
methylenazur is a mixture of trimethyl and asymmetric dimethylthionin, the 
latter predominating. Polychrome methylene blue solution contains besides 
both these substances irnehanged methylene blue, some loucomcthylenc blue, 
and the decomposition products of methylene blue. 

Polj’chrorae Methylene Blue solution, c.g., tliiazin red, has the peculiar 
property of staining certain cellular elements metaohromatically ; metachro- 
matio referring to the staining of various cellular structures with different 
colors by a single chemical substance. An aqueous solution of polychrome 
methylene blue stains amyloid substance, mast cell granules, mucus and 
ehondrium red, instead of blue. The above mentioned cellular elements must 
take up the anhydrides of the thiazin reds. The same phenomenon is ob- 
served if a pure watery solution of trimcthylthionin and dimethylthionin is 
used. 

It is a question whether the metachromatic properties of the thiazin 
bases can be explained as caused by differences in the color of their hydrates 
and anhydrides, or if there exists a tautomeric, o.g., intramolecular rear- 
rangement of the hydrates and anhydrides due to different solvents. 

PREPARATION OP POLYCHROME METHYLENE BLUE SOLUTION AND THIAZIN RED FROM 
METHYLENE BLUE BY OXIDATION WITH SODIUM PEROXIDE 

For the preparation of polychrome methylene blue as well as thiazin red 
we found that NajOj could be used to considerable advantage in place of 
strong and weak alkalies, KjCrjOj/HjSO,. etc. The oxidation is very rapid 
and is in every way superior to that produced by the above mentioned agents. 
It may be carried on in an aqueous solution or may be performed in ethyl 
alcohol, acetone or chloroform. 

Any good commercial brand of zinc chloride-free methylene blue (pref- 
erably "medicinale”) may be used. In the event that a very pure poly- 
chrome methylene blue solution is desired, the methylene blue is best sub- 
jected to several preliminary reerystallizations from alcohol. 

As stated above, the polychrome methylene blue solution, no matter what 
oxidizing agent is used in its preparation, contains varying amounts of methyl- 
ene blue, leucomethylene blue, tri- and dimethylthionin (thiazin reds) and 
other decomposition products of methylene blue, in an alkaline solution of 
varying' strength. The thiazin reds are most important for staining effects. 
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By oxidizing 100 c.c. of a 1 per cent metliylene bine solution with different 
amounts of NajOg (5-100 mg.) the percentage of thiazin reds can be accu- 
rately controlled. Increasing amounts of NogOa cause the solution to change 
from a weak bluish red to a deep cherry red color. 

A polychrome methylene blue solution suitable for pathologic work is 
obtained by using 20-30 mg. Na^Oo to 100 c.c. 1 per cent methylene blue solu- 
tion. The NajOj is quickly weighed out to preclude any extensive reaction 
with the water vapor of the atmosphere and is added to the methylene blue 
solution. The mixture is immediately placed in a water-bath at 100° C. for 
fifteen minutes or may be boiled over a Bunsen flame for five minutes. 

If a neutral solution of polychrome methylene blue or one of a partic- 
ular alkalinity is desired, to meet the needs of special staining methods, the 
free alkali formed during the oxidation process may be neutralized with 
exact amounts of N/10 HCl. The necessary amount of acid is calculated from 

the following; 5 mg. Na^O, ; 1.18 c.c. — HCl. HCl is for this procedure 

decidedly superior to organic acids, e.g., HCOOH, CH3COOH, etc. 

Where a stable polychrome methylene blue is to be made up, the alkali 
should be accurately neutralized since in alkaline solution, under the influ- 
ence of atmospheric oxygen, unoxidized methylene blue is converted to thiazin 
reds which are insoluble in the presence of NaOH and precipitate, render- 
ing the stain unfit for use. It is well to keep the neutral polychrome meth- 
ylene blue solution in a paraffined bottle, otherwise alkali may dissolve out 
of the glass and produce oxidation. 

PREPARATION OF THE THIAZIN REDS (metHYLBNAZUR) 

Since the specific staining properties of polychrome methylene blue are 
dependent upon the thiazin reds, it is obviously preferable to employ a solu- 
tion containing these dyes only in place of a mixture of these substances in 
varying amounts with undesirable decomposition products of methylene blue. 

Following is a simple and rapid method for the preparation of thiazin 
reds: 

Fifty grams of methylene blue are dissolved in 200 c.c. water (using a 
500 c.c. beaker) and the solution heated to 75-80° C. Five grams of NoaOj 
are dissolved in 20-30 c.c. water and quickly added to the warmed methylene 
blue. The reaction takes place immediately with resultant precipitation of 
the free thiazin bases as large bluish-red masses exhibiting a peculiar metal- 
lic luster. The solution when cooled is filtered through a Buchner funnel 
and the precipitate dried at 37° C. After 24 hours at this temperature it is 
advisable to break up the large lumps in a mortar and to dry again. The 
fine powder obtained is completely dried over CaCla or concentrated H2SO4 
and kept in a tightly stoppered bottle. 

A suitable staining solution is prepared by dissolving 0.5 gm. of the 
dried bases in 100 c.c. distilled water. The weighed quantity of dye is ground 
in a mortar with small amounts of water until completely taken up. The 
solution is then diluted to 100 c.c. and filtered. A deep azure-blue solution 
is obtained which keeps perfectly in a paraffined bottle. 
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STAINING OP FROZEN SECTIONS WITH THIAZIN RED 

The above tlescribod aqueous solution of tliiazin reel is well adapted to 
the staining of frozen sections. However, when used for this purpose, it is 
best to employ 1 per cent acetic acid instead of distilled water as a solvent. 
Pivc-tenths gram thiazin red is dissolved in 100 c.c. 1 per cent acetic acid 
(made by diluting 1 e.e. glacial acetic acid to 100 c.c.). 

This slightly acid solution gives very sharp differentiation of the nuclei 
of epithelial cells and leucocytes. Connective tissue remains cither colorless 
or is stained very slightly blue or metaehromatic violet. Sections remain 
ten to twenty seconds in the staining solution, are washed with water and 
mounted in glycerine or better levulosc syrup. Immersion of the section for 
even five to ten minutes in the staining solution will not result in over- 
staining, for a thorough washing in water gives an e-vcellently differentiated 
picture. Sections may be hept some time if mounted in thick levulosc syrup 
and framed with asphalt lack or paraffin 

The procedure described here is especially suited to formalin fixed ma- 
terial. Frozen sections cut from tissue which has not been previously treated 
with formalin, should be immersed in 5 per cent formalin solution for ten to 
twenty seconds and placed direetly in the staining mixture without washing 
in water. 


SUMMARY 

1. The historical development of polychrome methylene blue together 
with the general ohomistry of methylene blue and its oxidation products is 
outlined. 

2. A rapid and convenient method for the preparation of polychrome 
methylene blue solution and thiazin reds from methylene blue by oxidation 
with sodium peroxide is given. 

3. A discussion of metachromasic and the application of a solution of 
thiazin reds to frozen section technic conclude the paper. 
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A TETANUS TOXIN FILTEEING' APPAEATUS^' 


By Edward Eedowitz, Glenolden, Pa. 


I N tlie routine production of tetanus toxin, the process of filtration is one 
of the most painstaking and needlessly difficult tasks. The handling of 
living tetanus cultures with the toxin, and the forcement of the sticky fluid 
through filter candles present the most objectionable features of the opera- 
tion. Some laboratories seek to obviate the latter difficulty by several pre- 
liminary filtrations. This requires more manipulation of the culture than 
would be desirable and at the same time may reduce the potency of the 
toxin. The apparatus described in this paper was designed with aU these 
points in mind, and for the past three years has been used with marked success. 

The machine is simple in construction and easy to operate. The culture 
must be poured only once, and within two or three hours, using a triple ma- 
chine, thirty or forty liters of toxin can be filtered without the danger and 
delay of other methods. The main feature of the apparatus is the use of per- 
colators or large earthenware funnels as sheaths for the candles. The can- 
dles are encased in the lower, narrow pai't. Above the candles in the upper 
portion, filters consisting of layers of paper pulp serve to remove most of 
the organisms and slimy substance before the filter candles are reached. 

The apparatus may be set up on any ordinary wooden laboratory table, 
as illustrated. Holes are made in the table to fit the lower ends of the pei’- 
colators, A wooden stand, six inches high, with larger holes, is attached to 
the table. This will hold the percolators firmly in position. All the parts 
are durable. The preparation of the paper pulp requires a little time, but 
it can be made in large qiiantities and kept ready for iise in a suitable con- 
tainer with a tight Ed. 

The number of percolators to be used will be governed by the quantity 
of toxin to be filtered. One percolator set up complete will hold about four 
liters of fluid, and, by means of water vacuum, enough toxin can be drawn 
through to fill two nine liter bottles. The pulp and the filter candle will 
then become clogged and should no longer be used. 

After using the apparatus the percolators with their contents can be 
placed in a can and autoclaved. The rubber stoppers holding the candles 
should be removed from the percolators, and to save them from melting, 
must be autoclaved in a vessel containing water. No other connections need 
autoclaving. 

The parts necessary for one percolator are: 

1. A cone shaped stoneware percolator. 

2. A Berkfeldt or a Handler filter candle 2 x 10 inches. 

‘From the Mulford Biological Laboratories, Glenolden, Pa. 

Received for publication, April 11, 1924. 
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3. A one-hole nibber stopper size No. 10 to hold filter candle in perco- 
lator, 

4. Galvanized wire screen 'vvith a rim, for bottom of percolator. 

5. Filter paper cut round to fit on wire screen."* 

6. Paper pulp soaked in 0.5 per cent solution of phenol, 

7. loiter paper cut round to fit on top of paper pulp. 

8. Pound galvanized wire screen to be used as weight on top of last 
layer of filter paper. 

9. Two pieces of nibber pressure tubing connected to glass tube elbows 
that fit in a nibber stopper. 

10. A sterile bottle. 


PREPARATION OF PULP 

Ordinary filter paper is torn in long strips, two or three inches wide, 
placed in an agateware can. It is then covered with 0.5 per cent solution of 
phenol, and allowed to stand overnight. The next morning the phenol solu- 



tion is poured off completely. The wet paper is then ground in a mechanical 
meat grinder, or if a meat grinder is not available, the paper can be rubbed 
into pulp on an improvised grater made, for example, of a large galvanized 
can lid with holes punched so that the sharp edges stick up. The wet pulp 
is then partially dried in an incubator. 

The proper degree of dryness is important, for if the pulp is too wet, it 
■will pack down so tight in the percolator that it will interfere -with the free 
flow of the fluid. On the other hand, if the pulp is too dry, it will not be an 
effective filter- 

The pulp is spread out on paper in an incubator and allowed to remain 
for one or more days, until it becomes so nearly dry that an ordinary pres- 
sure of the hands will not squeeze fluid out of it, but it must feel moist to 
the hand. When pressed and moulded, it should hold together in a lump. 
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If it crumbles, it is too dry. The finished pulp is placed in an agateware 
can Avith a tight lid, and kept in a cool place. 

SETTING UP THE APPARATUS 

After the pulp has been prepared and all the necessary parts assembled,, 
the apparatus may be set up ivben needed. The only parts necessary to be 
sterile: filter candle (5), rubber stopper (5), rubber tubing (P), and re- 
ceiving bottle { 10 ). The filter candle may be ivrapped in paper and auto- 
claved, and all rubber stoppers and rubber tubing can be sterilized by boil- 
ing in a suitable vessel just before use. 

The stem of the sterile filter candle { 2 ) is passed through the sterile 
inibber stopper (5),Avhieh is inserted securely into the narroiv end of the 
percolator. The percolator is then placed in position. The paper filter is 
noAV arranged above the filter candle, the parts being added in the folloiving^ 
order: (4) The Avire screen. (5) Tavo layers of filter paper. { 6 ) Three or 
four inches of paper pulp, packed tightly by means of a small heavy glass 
bottle AAUth a round bottom or some other fiat bottomed instrument. (7) An- 
other double layer of filter paper and finally the Avire screen. (8) The 
filter candle is noAv connected by means of sterile rubber tubing Aidth the 
vacuum tube and the sterile bottle. The percolator is filled by pouring the- 
culture slowly along the side, the vacuum pump is started. 

Note: With from tAventy to tAventy-eight inches of vacuum, nine to- 
eighteen liters of toxin can be draAvn through each filter. 
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EDITORIALS 


The Reaction to Syphilitic Infection 

T he evolution of methods for the isolation and growth in pure culture of 
the Spirochete pallida inaugurated an intensive study of experimental 
syphilis in the rabbit, the results of which are now beginning to assume pro- 
portions of some significance. 

Predominant workers, of whom there arc many in this field, are Brown 
nnd Pearce, whose contributions to the subject have opened up avenues of 
investigation which have a direct and definite application to the clinical rec- 
ognition and handling of this infection. 

In spite of the antiquity of syphilis and the intensive and extensive study 
to which its manifestations hare been subjected, there are still many phenom- 
ena associated with this disease the mechanism of which remains to be eluci- 
dated; for example, the factors influencing the plcomorphism of its clinical 
manifestations, or those determining the incidence of neurosyphilitic involve- 
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ment; wliat determines tlie latent periods of the infection — which are un- 
doubtedly more frequent than has hitherto been supposed — and the like^ 
answers to some of which problems are beginning to appear possible. 

A factor of importance as related to the widespread incidence of syphilis- 
and a possible explanation of those cases in which meticulous examination 
has failed to demonstrate the primary lesion, is found in the observation 
that highly virulent strains of Spirochete pallida may and can penetrate the- 
normal, unbroken mucous membrane of the rabbit with resultant generalized 
syphilis but without the prior production of a gross lesion at the portal of 
entry.’- 

The clinical failure to prevent the disease in olden days by excision of 
the chancre and the failure of prophylactic measures when unduly delayed 
are explained by the experimental demonstration of the rapidity with which 
the spirochetes migrate and are disseminated from the site of invasion, as it- 
has been shown that spirochetes are constantly present in the regional lymph- 
nodes within forty-eight hours after inoculation and long before there is any 
evidence in the slightest degree of abnormality at the site of invasion.^ 

It has also been demonstrated that the pathway by which this dissem- 
ination takes place is primarily the lymphoid structure, though spirochetes- 
have also been isolated from the blood in the rabbit, seven, ten, and thirty 
days after intratesticular inoculation, periods corresponding to twenty-six, 
twenty-three, and three days prior to the appearance of the initial lesion. 
Invasion of the blood and lymphoid system, therefore, occurs early in the 
incubation period of the disease.® 

The relation of the lymphoid tissues to spirochetal infection is very in- 
teresting and of great practical importance. The adenopathy of syphilis has- 
long been familiar but its importance and exact relation to the disease has, 
perhaps, not been as well appreciated and certainly not previously as clearly 
demonstrated. The importance of the lymph structures as avenues for the- 
early dissemination of the spirochetes in syphilis has been shown by Eberson,® 
and by Brown and Pearce,^ who emphasize the significance and importance- 
of these structures as “reservoirs” of syphilitic infection. The constancy 
of this early localization of the spirochetes in the lymph nodes, their presenee- 
as early as five days after inoculation, and the fact that such localization 
serves as an effective focus for the maintenance and systemic dissemination 
of the disease, constitute important observations of definite practical applica- 
tion. Of even greater importance, however, is the demonstration that lymph- 
node infection may survive and persist for long periods during which the 
disease is latent and entirely asymptomatic, which has been - indisputably 
shown in the rabbit.® 

That similar conditions obtain in the human being, has been shown by 
the studies of Engman and Eberson^ concerned with the infeetivity — as de- 
termined by rabbit inoculation — of the blood, semen, nasal washings, and 
lymph nodes of a series of eases latent from one to forty years, these being- 
selected from a series of five hundred syphilitics, 15 per cent of whom were 
latent and asymptomatic. 

In five of fourteen cases viable and virulent spirochetes were found on 
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the examination of a single lymph node, and in two out of seventeen cases 
spirochetes were found in the semen. How many more positive findings 
might have resulted from repeated examinations it is impossible to hazard. 
The demonstration of the spirochetes in the semen is an observation of de- 
cided interest. 

Comparable findings are reported in the rabbit, in which, “though spon- 
taneously clinically recovered,” and showing no elinical or pathologic evi- 
dences of infection other than an enlargement of the popliteal nodes, viable 
and virulent spirochetes were found in these structures from which observation 
it was suggested that the possible seats of predilection for spirochetes during 
the latent periods and the chief sources or reservoirs of infection were the 
lymphoid structures, cither massed as nodes or as simpler perivascular lym- 
phatics.' 

Experimental evidence is also available to indicate that the invasion of 
the central nervous system may take place through the lymphatic system” 
and, as is now a matter of clinical knowledge, that such invasion may take 
place early in the disease. 

Recalling the fact that, while there is no unanimity in regard to satis- 
factory criteria for the cure of syphilis, a frequently adopted standard has 
been the success or failure of reinoculation, Chesney and Kemp' suggest the 
possibility of the utilization of the lymphoid tissues as test materials in de- 
termining the efficiency of therapeusis. 

The problem attacked by these investigators was to determine if it were 
possible through the use of arsphenamine to render syphilitic rabbits free 
from spirochetes as determined by lymph node transfer, and whether such 
“cured” rabbits were susceptible to a second inoculation with the same strain. 

Their conclusions follow; 

“1. Six doses of arsphenamine (10 milligrams per kilo) 127 days after 
infection are sufficient to render the popliteal lymph nodes incapable of trans- 
mitting the infection to normal animals. 

“2. Such rabbits, as judged by the absence of local lesions, are refrac- 
tory to inoculation. 

“3. Untreated rabbits were also refractory to inoculation. 

“4. The refractory state is probably due, either to an acquired immunity, 
or to the persistence of living foci elsewhere in the body.” 

Reinfection or superinfection, in the light of the experimental evidence 
available, can no longer be looked upon as indisputable evidence of the prior 
total eradication of syphilis, for experimental demonstration of superiufec- 
tion in the rabbit has been achieved and explained on the assumption that 
the resistance acquired as a result of infection with an organism of low viru- 
lence. may never reach the point of effectual protection against an organism 
of high virulence.® 

Experimental superinfeetion is also reported by Eherson,” who concludes 
that a state of resistance does not necessarily prevent reinoculation but ap- 
pears to favor a localization of the organism in the tissues without manifest 
lesions. Isolated clinical reports of probable reinfection can be found in the 
current literature, the most clear-ent ease recently available being that re- 



166 


THE JOURNAL OF UVBORATORY AND CLINICAL IIEDICINE 


ported by Sbinkle^® in wMcb a typical acquired chancre containing Spirochete 
pallida Avas demonstrated in a negro aged sixteen with a history of congenital 
syphilis corroborated by the presence of clinical and laboratory evidence of 
general paralysis. 

The mechanism of reinocnlation or superinfection is closely related to 
immunity in syphilis which has not been neglected in experimental studies. 
Whether or not a second (superinoculation) inoculation in the rabbit is capa- 
ble of further participation in the disease or, because of acquired resistance 
through the first infection, limited to the production of local reactions, has 
been studied by Bro-wn and Pearee.“ 

Their conclusion was that the ultimate lesions are probably due to the 
combined action of both strains. 

According to Eberson,^^ the elaboration of syphilitic antibodies appears 
to be at a maximum, late in the disease, predisposing to a condition of latency 
without demonstrable lesions, though spirochetes could be found, the lesions 
following inoculation with such “latent” strains showing a definite tendency 
toward a chronic proliferating character. 

A possible explanation of this tendency of syphilitic lesions toward invo- 
lution in situ, as advanced by Eberson and Engmaifi^ lies in the probable 
formation of local antibodies which slowly destroy or tend to repress the 
activity of the spirochetes. 

Chesncy has studied the influence of age, sex, and method of inoculation 
on the course of syphilitic infection in the rabbit and concludes that intra- 
dermic inoculation is less prone to cause generalized syphilis in the rabbit 
than intratestieular inoculation; that the primary inoculation in females 
gives rise to a less marked reaction than in males; that young rabbits were 
more prone to marked initial lesions Avith slight tendency tOAvard the post- 
ponement of general lesions Avhieh AAmre less seA^ere in character and extent 
than in older animals. He also found that the suppression by castration of 
the initial lesion did not lead to the increased incidence or early appearance 
of subsequent generalized lesions during an obseiwation period of ninety days 
and that intradermal inoculation Avith little or no local reaction might give 
rise to general invasion as evidenced by posithm lymph node transfer even 
though no local lesions might be observed.^^ 

Studies of animal resistance to syphilis have opened up interesting by- 
paths among AA’^hich may be noted the possible relationship and influence of 
the endocrine glands to the reaction to syphilis. 

It is Avell knoAAUi that the endocrine balance is subject to variations dur- 
ing pregnancy and studies in the human being haAm shoAvn an association be- 
tAveen the phenomena concomitant AAdth pregnancy and the reaction to syph- 
ilitic infection AA-hieh are borne out by the results of observations in experi- 
mental syphilis in the rabbit in Avhieh it has been found that the reaction to 
genital infection coincident Avdth conception varies from the reaction in the 
normal animal similarly inoculated, and that this difference, moreover, ex- 
tends Avell into the period of lactation.^® 

A similar study by Moore^® in the human being may be thus summarized : 
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If impregnation and infection practically coincide, or if infection occurs 
during pregnancy, the patient may develop the usual manifestations of syph- 
ilis which, however, are much milder than if the infection is independent of 
pregnancy. 

Some cases, when infection occurred about the time of impregnation, 
failed entirely to develop the usual early lesions of sj’philis, and in a few eases 
(three otit of two hundred), the response to infection acquired at the begin- 
ning of or during pregnancy was markedly altered, the usual time elapsing 
between the primary and secondai-y lesions being much prolonged, or the in- 
terval between the secondary and tertiary lesions being ranch shortened. 
The protection afforded by pregnancy in some cases was shown to be pro- 
longed and the suggestion is advanced that the explanation might lie in 
some change in the endocrine system or in vai-ious changes in the balance of 
metabolism dependent upon or associated with the oceurrenee of pregnancy. 
Those theories, however, as well as that of the possible influence of the cho- 
rionic ferments — the very existence of which has yet to he proved — remain 
to be demonstrated. 

That some relation e.vists between endocrine eSieieney and the phenomena 
of syphilis appears probable on experimental and inferential grounds, but 
just what this relation may be and what its modus operand! is, as yet, is 
unproved. 

That the endocrine balance is, at times, disturbed in pregnancy is a 
matter of fact and there may be some relation between this imbalance and 
the variations in pregnancy of the reaction to syphilitic infection. Moreover, 
experimental data show that the status of the endocrine glands varies with 
different stages of syphilitic infection, and that they appear to be on a higher 
plane of functional aetmty (thyroids, parathyroids, adrenals, and thymus) ; 
still further, the course of the disease can be modified by operative inter- 
ference tvith the glandular system, or by the administration of chemical agents 
effecting changes in the endocrine glands and lymphoid tissues, findings 
which may have some heaving on the abnormalities present in congenital 
.syphilis.*^ 

As neoplasms arc characterized by lawless and irregular growth, and as 
certain of the phenomena associated with normal growth are related to en- 
docrine structures, the occurrence of a spontaneous neoplasm in the sear of 
an old scrotal syphilitic lesion in the rabbit is of interest.” 

The protean character of the lesions of syphilis has more than once 
given rise to the suggestion that there were possibly varj-ing strains of 
Spirochete pallida with different predilections While definite evideneo for 
or against this supposition is yet to be adduced, and the question is still an 
open one, it is beyond cavil that variations in the clinical manifestations of 
syphilis may also be influenced by other factoi's, such as the reacting mech- 
anism of the host and the disease-producing properties of the infecting 
strain. 

Experimental study of syphilis in the rabbit has shown beyond question 
a relation between the defensive reaction and mechanism and the degree 
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of local reaction at tlie site of invasion, and studies of tlie effects conse- 
quent upon a modification by various means of tliis local reaction have 
sliovn that it is, in this manner, possible to vary the tj^ies of general re- 
action produced and to protect certain groups of structures — bones, for 
example — ^by alloiving the testicular initial lesion to progress to a given 
point.^° 

It is held possible, therefore, that a modification of the defensive reac- 
tion influences the clinical variations of the disease while also admitting 
the possibility that biologic variations in the infecting organisms may con- 
tribute still further to variations in the t3'pe of syphilis produced. 

The idea of an inhibitoiy influence has more than once been suggested 
as an explanation of the various phenomena of syphilitic infection and such 
effects have been strikingly shown in experimental infections in the rabbit 
in which scrotal or testicular lesions giving extremely marked reactions at 
the site of inoculation have been accompanied bj’’ total absence of the gen- 
eral manifestations of the disease. 

An investigation conducted to determine the influence of a local reac- 
tion in one part of the bodj’" to manifestations of the disease elsewhere by 
means of a reduction or suppression of the local reaction at the site of 
inoculation I’ather definitely demonstrates the relation between the intensity 
of the local reaction and the protective mechanism invoked by it, as a 
reduction of the local lesion bj’ unilateral castration led to an increase of 
the generalized lesions and the total suppression of the primaiy lesion by 
therapeutic agents also led to an increase in the general manifestations of 
the disease.-® 

The' conclusions dravni from the experimental work in this connection 
were that the reaction at the site of inoculation tends to dominate the entire 
course of the infection, either inhibiting or obviating the necessity for the 
development of lesions elsewhere; and, conversely, that reduction or sup- 
pression of this local reaction by anj- means which does not also exercise 
an equal effect on the spirochetes removes this control and tends to increase 
the activity and severity of the infection and the occurrence of general 
lesions. These observations, while not in entire accord with those of Chesney, 
previously noted, cover a larger series of experiments over a longer period 
of observation and the conclusions drawn seem warranted by the data pre- 
sented. 

These experiments and conclusions have a very definite relation to the 
clinical management of syphilis as indicating that partial or subcurative treat- 
ment, by repressing the local reaction without coineidently eradicating all 
foci of spirochetes, may directly contribute to more severe generalized types 
of the disease and there are reports of clinical experiences in conformity 
with this conception. 

This has been experimentally demonstrated in rabbits which,' under these 
circumstances, have even been shovTi to be more susceptible to reinfection 
than normal animals.®^ 

These and other studies in the reaction to syphilitic infection, while far 
from entirely elucidating the mechanism concerned, are of definite value 
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and interest and warrant the hope that future work may lead to a clear 
understanding of the processes concerned with the consequent development 
of clinical methods of exactitude in treatment and control. 

Not the least important of the deductions to be made from the work 
outlined is that variations in the degree and extent of infection in tlie ex- 
perimental animals represent an orderly expression of the interaction be- 
tween two sets of forces: “one directed toward the spirochete itself, the 
other whose object is the neutralization of toxic or harmful effects. These 
reactions proceed in parallel directions but not to an equal degree,” for, 
while the defensive reaction may be carried to the point of complete neu- 
tralization of the power of the spirochetes to produce disease, infection is 
never thus entirely eradicated but merely remains latent. 

"If one may regard a lesion as primarily an expression of toxic injury 
on the one hand and of a defensive or protective reaction on the other, an 
analysis of the phenomena of periodic development and resolution of in- 
dividual lesions leads to the eonclusion that there is a quantitative relation 
between the injury produced by the spirochetes and the reaction of the 
host; that when the injury has been checked, the reaction tends to decline; 
but as not all spirochetes are destroyed in this process, the cycle is repeated, 
the state of resistance mounting with each successive repetition until the 
survhdng organisms are incapable of producing further injury, 

From these considerations have been developed the "law of inverse 
proportions” and the “law of progression or sequence.” 

The "law of inverse proportions” expresses the thought that the dura- 
tion of any active manifestations of tlie disease, (lesion), is inversely pro- 
portional to the intensity and extent of the initial local reaction; and the 
expression of this law lias been e.xpcrimcntally demonstrated by the ex- 
perimental modification of the course and general eharaoteristios of ex- 
perimental syphilis almost at will by means of modifications in the degree 
and extent of the local reaction, subject to the second general principle 
expreked as the “law of progression.” 

The “law of progression” is based upon the fact that “when allowed 
to pursue an undisturbed course, syphilis tends to preserve an orderly pro- 
gression with varying degrees of intensity and extent. This characteristic 
of the disease appears attributable to the fact that different groups of 
tissues are not equally adapted to the growth and multiplication of the 
spirochetes, on the one hand, and that they are not equally sensitive or 
reactive to the toxic effects of the organisms on the other. Moreover, there 
is a natural order of susceptibility and of involvement, and the protective 
influences arising from reactions talcing place in one group of tissues is 
extended to others in an equally orderly fashion. Under normal circum- 
stauees, therefore, the sequence observed in the ocenrrenee of manifestations 
of the disease may be regarded as an orderly progression whose direction is 
determined by the relative susceptibility of different tissue groups and whose 
limits are fixed by the sequence and extent of the defensive reactions. 

It is, of course, obvious that as the manner and method of attack are 
varied, so there will be eorre-sponding variations in the degree and extent 
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of tlie defensive reactions, “lienee, it may be said that the manifestations of 
the disease presented in any given instance depend, not only on the general 
laws which govern syphilitic reactions, but also on a number of other cir- 
cumstances which includes any and all conditions affecting the initiation 
of the infection, the resistance of the host, and the pathogenic properties of 
the organism themselves.”-- 
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Teamwork of the Surgeon and Pathologist 

The American College of Surgeons recognizing the importance of the clinical labora- 
tory on the scliemo of hospital standardization and the influence of the American Society 
of Clinical Pathologists in elevating the scientific and social status of the clinical pathologist 
has adopted tlvQ custom of inviting a representative of the A. S. G. P., at its national 
and sectional meetings. 

Our secretary, Dr. Ward Burdick, read a paper before the Eocky Mountain Section 
of tho A. S. C. P., which met at Pocatello, Idaho, last summer and delivered an addresi 
on tho subject of ‘‘Financing tho Hospital Laboratory” at the Clinical Congress of the 
American College of Surgeons, recently held in New York City. The surgeon, no less 
than the internist, appreciates the services of the clinical pathologist in helping him arrive 
at a diagnosis. Tho hospital laboratory has become a meeting place for tho clinicians where 
they hold consultation with tlio pathologist on their cases with greater benefit to the 
patients. It makes an ideal arrangement, removing the impersonal element in laboratory 
work and introducing tho human factor, at the same time directing the talents of both 
tho clinician and the pathologist to the formulation oE a correct diagnosis. 

Membership in the A. S. C. P. 

The remarkable achier’ement of the society in raising the status of tbo clinical 
pathologist from his former humble station as a technical aid to the eminent position 
of consultant has received due icpognition from the beat clinical pathologists of the 
country who have enrolled under its banner. 

It is not the aim of the society to constitute an aiistocnatic or c-vclusive organiza- 
tion, and it therefore extends an invitation to medical graduates who are devoting all, or 
the major portion of their practice to clinical pathology to become members and participate 
in its activities. Further details as to qualifications may be had by corresponding with the 
secretary, Dr, Ward Burdick, Gd2 Metropolitan Building, Denver, Colo. 

Standardization of Laboratories 

The evolution of the clinical pathologist as a specialist has not followed along the 
same lines as his older confiercs in tlie fields of surgery, laryngology or ophthalmology. 
It was taken for granted that the surgeon, the laryngologist or tho oculist must be first 
of all a graduate physician and then have acquired tho science and skill of his respective 
specialty. Little attention was paid to his instruments and armamentarium, not so, how- 
ever, with the clinical pathologist. From the very genesis of this brandi o! medicine 
as a separata specialty, emphaeis has been laid on his equipment, that is on the laboratory, 
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rather than on the intellectual and scientific endowment of its director. We are unfortunately 
wont to speak of the “laboratory,” probably as a figure of speech, when we actually mean 
the clinical pathologist. The result of this misapplication of- words has produced the 
psychologic impression that the physical laboratory with its instruments and reagents is 
the important factor, while the one who carries out the determinations'' and interprets the- 
findings is a secoudaiy proposition. 

It is not surprising, therefore, that early in the development of; our specialty, ab- 
normal manifestations began to appear. Instead of a healthy gi-owth patterned after the 
evolution of the other fields of medicine, degenerative tendencies showed themselves, becoming 
plainly evident by a commercialization of this specialtj". The outward signs were advertising 
through the mail and in medical journals and the formation of “chain of stores” laboratories. 
The general practitioner seeing these advertisements in respectable medical journals was un- 
consciously led to believe as it were, that the laboratory was a sort of contrivance where you 
placed a specimen in the hopper and received a diagnosis at the other end. The personal 
element was left out of account. Little wonder, then, that irresponsible laboratories, often con- 
ducted bj’ incompetent lay technicians sprang up in the larger centers of population and by 
the usual methods of cut throat competition, fee splitting, contract practice and in general 
resorting to unethical measures, have produced. a deplorable situation in some parts of the 
countrj' resulting in great harm to patients and loss of prestige and usefulness of the 
ethical clinical pathologist. 

The American Society of Clinical Pathologists, has from its very inception, led an 
active fight against the morbid manifestation in the development of this important field 
of medicine. Our members will recall the bulletins issued by our organizaition dealing 
until the advertising evil. As a result, the medical journals, while not altogether discontinuing 
laboratory advertisements, have entirely stopped the publication of fees. The cancer is, how- 
ever, not all eradicated, and therefore, deserves the attention of all who are interested in scien- 
tific medicine. The American Medical Association has recognized the seriousness of the situa- 
tion by appointing a special committee to look into this question. Evidence of the actirity 
of this committee is shown in a questionnaire that is being sent to clinical pathologists 
throughout the country asking for data regarding their laboratories. 'Wliile allowing full 
credit for the good intentions of the committee, the personnel of which has our highest 
respect, may we in all humility call attention to the fact that here too, the center of 
gravity seems to rest on the laboratory qua laboratory and its equipment. Data are re- 
quested for the name of the “Institution,” the housing, space occupied, dimension of 
rooms, equipment, etc. Questions are asked whether the laboratory does this or that 
kind of work? At the same time it is onlj' fair to mention that there is a query as. to 
the personnel: Is the director a medical graduate, his education, experience, duties, fraction 
of time spent in laboratory. 

We do not desire to be captious or pedantic when we insist that the laboratory per se 
is secondary- to the clinical pathologist. It is not mere word splitting. The American 
College of Surgeons when they inquire into the qualifications of an aspiring applicant for 
fellowship make no inventory of his surgical instruments or, similarly the American Col- 
lege of Physicians do not look into the oflice equipment of their applicants. The same 
is true with the ophthalmologist and larj-ngologist. It is the man behind the gun. We 
should hold the clinical pathologist responsible for his work which, of course, necessitates 
an adequate equipment. A mere collection of glistening bottles, a gaudy array of micro- 
scopes, microtomes, and colorimeters on glittering glass tables does not necessarily betoken 
exact and reliable findings and interpretations. One would rather be operated upon on a 
kitchen table by a skillful surgeon than in the best equipped operating room by a novice. 

It is not our intention to put any impediments in the way of the good work of the- 
committee, but rather to urge our members to fill out the data requested as their compila- 
tion will serve a most useful purpose. The questionnaire has but been a peg on which 
we could not resist hanging our pet thesis: It is the physician at the head who makes 
the laboratory. 
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diagnosis- gradually evolved; starting usually as a course in urinalysis and 
adding to itself other chemical and microscopic examinations. This course 
now embraces a systematic study of the laboratory methods used in the exami- 
nation of the urine, blood, sputum, gastrointestinal contents, exudates and 
transudates. The subjects are considered with special reference to their 
bearing upon the modern methods of microscopic, bacteriologic, serologic, and 
chemical technic used in diagnosis. 

This course offered the first link in binding the preclinieal to the clinical 
subjects for aid in diagnosis. For many reasons it could not bring all phases 
of the preclinieal fundamental sciences in close relationship to the patient. 
On account of the content of the preclinieal courses they have to be taken up 
in a scientific Avay and gone into more deeply than the clinician has time or 
opportunity to do. The necessity of still linking more closely the first two 
years to the other two has continued to be felt and efforts are now being made 
to introduce the clinical viewpoint more thoroughly into the fundamental 
sciences. There must be a certain and sure foundation in the study of the 
normal and of the causative factors of disease for the proper building, in 
order that the student can be developed to appreciate the necessity of correct 
methods and observations in his clinical work. 

In order to get as accurate an idea as possible of the present status of 
clinical pathology in the medical school and the trend of opinion as to its 
function, its content and best mode of teaching, I have studied the catalogues 
and have sent questionnaires to all teachers of clinical pathology in the 
fifty-nine four year Class A Medical Schools. We have been pleased not 
only at receiving as high as eighty per cent of replies, but also by the great 
interest manifested in the results by those concerned. There are also included 
in the analysis thirty-four replies to a questionnaire sent by James C. Todd 
to prominent clinical teachers of medicine and surgery which he has very 
kindly turned over to me to use. 

FUNCTION OF A COURSE IN CLINICAL PATHOLOGY 

Before the student enters upon the course in clinical pathology he should 
have completed all the standard courses in the fundamental sciences with the 
possible exception of pathology which should, at least in part, have been 
covered. 

Clinical pathology should not be a course in, or a renewal of these sub- 
jects except to perfect technic. The student should have an understanding 
of technic, observation of the normal, with some comparison to the abnormal, 
before arriving at clinical pathology to perfect himself in the clinical labora- 
tory of the abnormal. Perfection of technic in the essential tests is the first 
principle to be taught. If accuracy is not assured in laboratory test and 
observation, interpretation loses its importance. We quote Dean Emerson 
(Indiana), as follows: “The essential function of a course in clinical pathol- 
ogy is training in accuracy ^ careless technic not only injures ward 

work, but what is more important, lowers the efbeiency of the physician in 
all his future practice.” 

More specifically it seeks to train the student thoroughly in the technic 
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of such laboratory methods as lie will have occasion to nse in his practice, 
and to give him a general irnowledge of the technic of those ivhich are too 
complex for office use. It endeavors to teach the purpose of the procedures, 
to make clear their limitations and to correlate the findings with the under- 
lying pathology and the clinical cA’idences of disease. 

This instruction should be carried out not only during the introductory 
course, but during the remainder of the time the student is at college, by 
constant supervision of his laboratory work and conclusions in regard to 
Avard and outpatient eases to Avhieh he is assigned. 

In outlining our A-iew of the function of clinical pathology, Ave do not 
Avish to imply that it is a separate and independent part of the curriculum. 
Indeed no subject in the medical curriculum can be separate and independent. 
Clinical pathology is placed by most schools under the Department of Medicine, 
in some under the Department of Pathology and Bacteriology, in some, 
divided among scA’cral departments, ivliilc in others it is recognized as a 
separate department. No matter Avherc placed, it cannot at all serve its 
proper function ndthout the closest and most cordial cooperation AA’ith, not 
medicine alone, but all the purely clinical departments, both in its teacliing, 
and in the laboratoiy tvork that it controls in the teaching hospital. 

PLACE IN CURRICULUM AND EXTENT OF COURSE 

"When the course in clinical pathology Avas introduced some years ago in 
the medical curriculum, it was designated as “Clinical Microscopy” and Avas 
given in the fourth year. The name and place in the curriculum has been 
gradually changed, so that noAv the course is most frequently called “Clinical 
Pathology,” though sometimes designated “Laboratory Diagnosis,” or “Clin- 
ical Diagnosis,” and is introduced at the time or just before the student starts 
his clinical Avork. At present, about one-half of the Avhole number of schools 
giA'e the course in tlie tliird year, thirty-tAvo per cent in the second year 
and eighteen per cent in a course extending through part of second and 
third years. In 1921 only fourteen per cent gave the course in the second 
year. This irregularity in the introduction of the course has presented some 
difficulties in the acceptance of credits Avhen a student transfers from one 
school to another. From observation of the catalogues, oA-er some years, it 
is evident that there is a continued tendency toAvard starting, if not com- 
pleting, the formal course in the second year. 

Based on information obtained, the number of hours for the formal 
course, exclusive of the laboratory Avork done in connection Avith hospital 
assignments in the third and fourth years, varies widely in the different 
schools from thirty-six to tAvo hundred and fifty-six hours. Approximately 
one-third of the schools give from one hundred and tAvonty to tAVO hundred 
and fifty-six hours. One-third give ninety to one hAAudred and twrarty, one- 
third under ninety hours; and of these latter there are four that give less 
than fifty hours. The average number of hours AA-as about one Imndred. 

This extreme Amriation emphasizes the need of some sort of standardiza- 
tion, if for no other reason than to facilitate transfer of students from one 
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institution to another. "We believe these vide discrepancies do not represent 
the relative amount of laboratory diagnosis taught in the respective schools, 
but rather the extent to vhieh clinical pathology is recognized as demanding 
a separate place in the curriculum. 

No definite standard can be set, but if the course is to cany out its 
proper function, it is preposterous to expect to cover it thoroughly in thirty- 
six to forty-eight hours or even sixty hours. "We do not vish to criticize the 
schools giving these brief courses for we realize that it is quite possible that 
adequate instruction in the subjects covered is given in related courses. The 
report of the committee on Undergraduate Teaching of Medicine of the Asso- 
ciation of American Medical Colleges in 1921 recommended that one hundred 
and eigiity hours be devoted to this subject. 

VALUE OP THE DAILY CONCENTRATED COURSE 

Pedagogically speaking this question is of much practical importance to 
both teacher and student. Of replies received to this question 82 per cent 
were opposed to this form of teaching. The usual reason stated was insuffi- 
cient time to study and review ground covered in the laboratory. It is diffi- 
cult to state exactly what is meant by “concentration”; this may be better 
understood by the term “block system.” One, or possibly two courses are 
taken up, nuth the exclusion of all others, until completed. We feel that for 
acquiring accuracy of technic a certain degree of “concentration without iso- 
lation” is essential, i.e., laboratory periods of three hours in which are included 
thirty to forty minutes lecture or demonstration. We understand that in 
colleges of liberal arts where pedagogy is usually more considered than in 
medical schools, the ideal arrangement is three class periods a week. Stu- 
dents must have time to digest what they have learned, to reflect, and to 
compare. 

Prom Herman (3Iichigan) we have the following I’eply: “The danger of 
a concentrated course seems to me to be that the students so often “cram” 
the information in, get ‘by’ the coui-se and promptly forget all about it, 

CONTENT OF THE COURSE 

Eeplies to the question, “Do you think that the required course should 
be limited to such ordinary routine laboratory examinations as a general 
practitioner would be expected to do in his office?” were diverse and inter- 
esting. 

Opinion as to what should be considered ordioary routine laboratory ex- 
aminations, no doubt, varies considerably. We see no reason why the gen- 
eral practicing physician, when time permits, should not include in his office 
work such laboratory examinations as the ordinary urinalyses, including mi- 
croscopic examinations for blood counts and malaria, smears for gonococci, 
sputum for tubercle bacilli, feces for parasitic ova, test meals, and organisms 
in spinal fluid. The more of tliis work he does on liis patients the better phy- 
sician he will be. 

Nearly two-thirds of the clinicians thought that the technical part of 
the course should cover only the ordinary routine that a physician would be 
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nble lo do in Ins office, n-iiilo about three-fourtlis of the clinical pathologists 
replied that it should cover considerably more. Both classes agreed almost 
unanimously that by demonstration and lectures, a knowledge of the appli- 
cation of the more difficult motliods should be obtained by the student, from 
both the clinical pathologist and the clinician. 

Among those in favor of “ordinary routine” Sturgis (Harvard), refer- 
ring to my question, states: “The above is the exact criterion I use in select- 
ing material to be used in my course.” 

Of tliose answering tliat tlic course should consist of more than the 
ordinary examinations, we wish to quote the following: 

Dean Emerson (Indiana) replies, “The student will never do as much 
laboratory work in general practice as he is taught to do in the school. Once 
during his medical course, therefore, he should be required to study his cases 
as nearly 100 per cent well as possible.” 

We agree with Vogel (Columbia) that, “Ordinary routine should be 
especially stre.sscd, but other more advanced methods should be brought to 
the attention of the student.” Our opinion is that he should bo taught suffi- 
cient knowledge of the more refined methods of laboratory diagnosis to enable 
him to assimilate their relative value Unless considerably more than ordi- 
nary routine is included he will not be able to get a broad view of laboratory 
interpretation. The student should have a clear understanding of the rela- 
tionship of laboratory tests to other signs and symptoms, a knowledge of the 
practical value of the results, and an appreciation of certain technical diffi- 
culties, not only of the ordinary simple methods, but of the more complicated 
procedures as well. He should also, by training, acquire sufficient knowledge 
to bo able to read and understand current medical literature on modern lab- 
oratory diagnosis. 

To ascertain more definitely which of the more complicated procedures 
should bo made an essential part of the regular course, which merely demon- 
strated to tile class, which made elective, and whicli comsidered sufficiently 
covered in other courses to bo used clinically, wo asked specifically about the 
status of ten of these procedures 

It would be difficult to draw any very definite conclusions as the require- 
ments and conditions varied considerably in the different schools. Even 
where subjects arc mentioned as being taken up in clinical pathology, the 
extent could seldom be determined. The following summary is, however, of 
interest: 

1. General cultural methods, isolation of bacteria, typing of pneumococ- 
cus, and animal inoculation are generally considered by a large majority of 
the replies to be well enough covered in the course in bacteriology. Blood 
cultures are, howevei-, an exception to this, for more than half the schools 
give this as repeated in clinical pathology in 40 per cent, as required, and 
in others as demonstrated or elective. 

2. Diagnostic blood chemical examinations arc assigned to clinical pathol- 
ogy by about three-fourths of the medical schools. Nearly one-half of the 
schools make it a required part of the course, and in the others it is demon- 
strated or elective. 
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3. Serodiagnosis (distingiiislied from principles of immunology) is as- 
signed to clinical pathology by tivo-thirds of the replies, ilost of this, with 
the exception of ■\Yidal tests, is given as elective. In certain schools, how- 
ever, 'Wassermanns are placed as required or demonstrated. 

4. The colloidal gold test, determination of basal metabolism and com- 
plicated functional tests are included as either demonstrated or elective in 
cHnical pathology by three-fourths of the schools. 

5. Skin tests, as tuberculin, Schick, and foreign protein-pollen sensitiza- 
tion, are mentioned as being given in clinical pathology in a few schools. 

Most of the above subjects are ghmn in their fundamental aspects in 
other departments, the clinical importance being demonstrated in clinical 
pathology. The opportunity for the student to perfect himself in technic 
and to continue the study of them clinically should be elective in the third 
and fourth years under supervision of the clinical pathologist. The promo- 
tion of this encourages a keen sense for investigation and we find our best 
students eager to follow when encouraged and led on. It is during this period 
that we take the first steps in the development of our future clinical pathol- 
ogist, but of course it must not be carried too far. Vogel (Columbia) writes: 

e o gj^.p ti'yiiig to make scientist and research workers, but 
doctors.” However, we would reply to this that we must not lose sight of 
the fact that if we do not instill some desire for investigation and research, 
medicine will not become a science, but a lost art. 

The questions, “Do you tliink the present medical student is taught so 
much dependence upon laboratory methods that he neglects the working out 
of other clinical evidences of the cases to which he is assigned?” and “'Where 
would you say the fault Ues?” bring us to a subject that was widely discussed. 

The point is, not that the student is taught too much of laboratory meth- 
ods, but whether he is taught too much dependence upon laboratory methods. 
The opinions of the clinicians and the pathologist were quite divergent upon 
these questions. About two-thirds of the clinicians agi’eed that the student 
is too dependent upon the laboratoiy and about two-thirds of the clinical 
pathologists maintained that he is not. The clinician has probably the better 
opportunity to judge. 

Dean Graves (LoiiisMlle) writes as follows: “Any person with common 
sense who has enjoyed a well-balanced preparation in laboratory sciences and 
has applied these methods to clinical medicine is in no danger of neglecting 
either the laboratoiy or the clinical signs and symptoms.” 

On the other hand Dean Emerson (Indiana) writes; “Undoubtedly the 
student leans too heavily on laboratory methods, and still more heavily on 
the reports of laboratory work which others do. He later adds: 

“This does not mean that we should teach less clinical pathology; rather a 
great deal more.” 

Bentz (Buffalo) replies: “Too much of clinical systematology is taught 
without proper correlation.” 

Some of our respondents that deny that the student is too dependent on 
laboratory diagnosis off'er, however, an opinion as to where the fault lies. 
We quote the following opinion of Cummer (Western Eeserve) : “Too much 
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emphasis placed on the lahoi'atory by teachers of the fundaniciital sciences 
in the first trvo years, and lack of perspective by teachers of this subject. 
The worst offenders, IioAvevcr, are the old time clinicians who either scorn all 
laboratory tests, or go to the other extreme of placing too much emphasis on 
tlie findings.” 

Keegan (Nebraska) -. "This depends entirely npon the organization of 
the clinical staff. Ignorance on their jiart leads cither to indiscriminate nse 
of laboratory reports, or to a belittling attitude towards all laboratory W'ork.” 

Several of the clinicians agree with Cliristian (Harvard), who ivrites: 
“In my judgment, a common fault of medical schools is the attempt to teach 
the student too many of the elaborate methods of examinations Avhether lab- 
oratory or otherwise, w-itli the neglect of drill in the simple methods of 
medicine.” 

Most of the replies agree that it depends upon the teachers both in the 
laboratorie.s and the clinic. Students are just rvhat Ave choose to make them. 
They can be made to take a keen interest in their work so long as the proper 
incentive is placed before them. 

The chemist, the physiologist, the bacteriologist, and pathologist empha- 
size, and possibly ovorstress, certain points in their subjects in order that 
the student can more fully grasp and retain them. 

The clinical pathologist, while bo adds the clinical vicn-point, likcivise 
brings forward the laboratory side of medicine. This all comes in part or 
entirely before the student arrives in close contact with the patients. There 
is much to consider in the force of first impressions. 

Wo believe the student does depend too much at first upon his labora- 
tory diagnosis. However, after two years in clinical work in Avhieh he is 
guided by the clinicians, ivitli the cooperation of the clinical pathologist, he 
should have reached the point of determining the relative value of his labo- 
ratory results to the other signs and symptoms of disease. The student gets 
his first ideas of laboratory interpretation through the clinical pathologist 
and should continue to be under his superA-ision and receive his adA'ice 
throughout his clinical years. 

This is a debatable point in some schools and so the question Avas asked: 
Should interpretation of laboratory findings be taught by the clinical pathol- 
ogist, by the internist, or by both? 

Only tAvo of the clinical pathologists and three of the clinicians stated 
that interpretation should be taught by the internist alone. The rest all 
agree that it should be taught by both. Sturgis (Harvard) Avrites: “The 
greatest emphasis should bo placed on technic in this course. A certain 
amount of interpretation should bo taught, but the internist has the greatest 
opportunity to teach this.” 

Ifinsella (AYashington) believes, "The clinical pathologist should bo an 
internist.” According to our A-ieu-s he should at least make rounds in the 
teaching hospital frequently enough to keep in contact AA-ith interesting cases 
and not spend all his time merely teaching in his laboratory and doing me- 
chanical AA-ork. In some schools he acts as a clinical teacher in the hospital 
Avards, as Avell as instructor in the laboratory. 
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A clinical pathologist is not merely a technician; there is the necessity 
to keep np •with the clinical side of medicine, othein\'ise he cannot teach his 
subject ■with the due consideration of interpretation that belongs to it. This 
is important, since it involves the Avhole question of the status of the cbnieal 
pathologist. TTe insist that as a teacher he is even less a technician than a 
clinical pathologist practicing his profession outside. 

Both in his teaching and his capacity as consultant, he is concerned with 
the indications for certain tests, with the principles of interpretation and with 
the exact significance of the tests in particular cases. Undoubtedly, however, 
the final evaluation of the laboratory findings in relation to the data obtained 
from all other sources miist rest with the cHnieian. 

A PROPOSED UXDERGR^VDUATE COURSE IX CLIXICAL PATHOLOGY 

It Avould be presumptuous in us to set do-wn in detail the ideal course. 
There can in fact be no single ideal course, however well worked out, to fit 
the diverse conditions to be met in the medical schools. We believe there 
should be sufficient comparable standardization for credit in other schools, 
which at present is not the case. We shall, however, present an outline of a 
course which we believe well suited for schools like ours in which there is a 
teaching hospital in close physical relation with the school buildings. 

It is necessary to keep rigidly in mind that we are not trying to make 
clinical pathologists but general practitioners. As we would plan the arrange- 
ment, it would be di'^'ided into the following parts. 

Part I. A systematic course of about ninety hours, fairly concentrated 
in the later part of the second year, in which the technic of the ordinary 
simple routine tests is to be perfected, and a general understanding ob- 
tained of their relation to clinical diagnosis. We should not only teach the 
positive value, but also the negative value and limitations of laboratory 
findings. 

The object of such a course is so that the student can start in, well pre- 
pared for the usual required laboratory examinations of the cases to which 
he may be assigned in his third year. The content should be routine urinalj'- 
sis, hemoglobin, blood counting, appearance of cells, blood grouping, malarial 
parasites, stomach contents, feces for blood, parasites and ova, sputum and 
purulent exudates., including spinal fluid, for cytology and pathogenic 
organisms. 

Part II. A course of about ninety hours in the early part of the third 
year, extending over three or four months. This represents a study of impor- 
tant diseases in which the laboratory viewpoint ■s\’ill be thoroughly worked 
out. clinics being held upon selected cases, sho-ndng the indications for and 
limitations of certain tests. Students under supervision will carry out the 
more ordinary routine tests simultaneously, checking their work, and instruc- 
tors with student assistance ■^vill demonstrate all other more complicated and 
possibly useful ones that may throw light on the clinical diagnosis, thereby 
presenting complete exhaustive laboratory studies of the important diseases. 

• Part III. During the later part of the third and the whole of the fourth 
year, under proper supemdsion of technic, and consultation in regard to in- 
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dicatioiis for .md result of tests, the students carry out the ordinary labora- 
tory examinations upon the oases to which they have been assigned in hospital 
and outpatient service. Time does not permit the average student to do more. 

Part IV. Eleetivc courses. To properly qualified students of the third 
and fourth years, elective courses covering more thoroughly the more compli- 
cated technical procedures should be offered. Only subjects of clinical value 
should bo iucluded. 

The proper observation of the working out of tlie tests in concrete cases, 
with enough clinical material for comparison, is in our opinion the real cri- 
terion of a Class A course in clinical pathology. 

In some schools it may be found advisable to give the whole of tlic 
systematic course in the second year; in others more hours may be given in 
the second than in the third year. Such changes could readily be made, de- 
pending upon the permissible allotted time and proper arrangoinent to other 
courses. 

AVe believe, however, that there should be promoted a better standardiza- 
tion, so as to place more equitably the year given, hours required and content 
of course, in order that the statii.s will be more definitely recognized and 
fixed in the medical curricula of all medical schools. 

SUM.M.VUY 

There has been in the medical curriculum a need and consequent devel- 
opment of a course for the perfection of technio and interpretation of labora- 
tory methods used in diagnosis. This is most frequently designated as Clin- 
ical Pathology, or Clinical Laboratory diagnosis. 

Prom a survey of replies to questionnaires sent to teachers of clinical 
pathology, medicine and .surgery, and from catalogues, tlie following- informa- 
tion has been obtained; 

1. Courses in histology, biochemistry, bacteriology, immunology, and part 
If not all, of general and special pathology, should bo completed before 
clinical pathology is taken up. 

2. The time at which the course is given by the majority of schools is 
the first part of the third year; next in number is the latter part of tlie second 
year; some give it in the latter part of the second and first part of the third, 
a few others throughout the whole third year. All schools advise a eontiniia- 
tion of laboratory work, under supervision, on cases later assigned to the 
student 

3. In hours, the courses vary in the different schools from 3C to 252 
bours; about one-third from 120 to 252; one-third from 90 to 120, and one- 
third from 40 to 80. The average number of hours was 100. One hundred 
eighty hours was recommended by the Association of American Jledical Col- 
leges in 1921. Three-fourths arc opposed to the daily eoneciitrated course. 

4. The course should cover more than the ordinary routine examinations 
that a general practitioner would be expected to use in ids office, was the 
opinion of more than throe-fourths of the replies of the clinical pathologist. 
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Most clinical teacliers replied that only ordinary laboratory methods be taught 
together ndth the application of these and the more complicated methods. 

5. There appears to be considerable difference of opinion as to ivhat special 
subjects out of the ordinary should be included. Most frequently required 
are blood chemicals, IVidals, and blood cultures; most frequently demon- 
strated are complement-fixation and colloidal gold and basal metabolic tests; 
most frequently elective are basal metabolic, blood chemicals, and serodiag- 
nostic methods. Most of the subjects are given in their fundamental aspects 
in other departments, their clinical importance demonstrated in the laboi’atory 
of clinical pathology and at the bedside. 

6. Tvo-thirds of the replies of the clinicians are of the opinion that the 
student depends too much upon the laboratory findings, and tivo-thirds of 
the cHnieal pathologists believe that he does not. There is a general opinion, 
ivhere this fault exists, that some of the teachers in the preclinical subjects 
do not keep suffLciently in touch with the clinical side of medicine, also the 
fault of some of the clinicians, who do not have a clear understanding of the 
use and interpretation of certain tests. By some of the clinicians, it is 
thought that too great a proportion of time is devoted to the laboratory. 

An outline of a course is presented showing place in curriculum, hours, 
and content which is believed to be suitable for schools in which there is, in 
close physical relationship, a teaching hospital. 

A plea is extended for a bettei*, more equitable standardization of the 
course and a more definitely fixed status of clinical pathology in the curricula 
of the medical schools. 



CERVICAL SYMPATIIECTOJnr IN ANGINA PECTORIS' 
■Wwii Report op a Case 


By William H. Holjies, JI.D.,t akd S. W. Raxson, JI.D.4 Chicago, III. 


'^HE first attempt to relieve the pain o£ angina pectoris by removing por- 
■L tions of the loft cervical sympathetic chain was made by Jonncsco* in 
1916. Pour years later when he presented his report, the patient had had 
no recurrence of pain. Tiiat this remarkable result did not attract more 
attention was probably due to the fact that jonneseo had previously advo- 
cated cervical sympathectomy for other conditions such as hyperthyroidism, 
tie douloureux, epilepsy and glaucoma, and had claimed results which others 
subsequently were unable to obtain. The operation of cervical sympathec- 
tomy, therefore, was generally abandoned. Very recently, however, Coffey 
and Brown," impressed by the report of Jonneseo 's ease of angina pectoris 
decided to sever the connections between the superior cervical sympathetic 
ganglion and the licart in a patient having frequent and severe anginal at- 
tacks. The operation was followed by complete relief from pain. Nine days 
later they performed the operation on a second patient with similar results. 
Their third and fourth patients were also relieved of pain but the fifth died 
si.x hours after operation. Brown,“ one of the surgeons, advises us that at 
first they cut the main trunk of the left eervical sympathetic and the superior 
cardiac branch arising from the ganglion itself. Later on they removed the 
ganglion in order to be certain that all of its connections were cut. They 
have performed the operation twelve times, once on the right side in a ease 
of de.xtral radiation. The attacks of substcrnal pain were stopped in every 
case but one, a syphilitic with aneurysm. In two cases a modified form of 
pain persisted in the region of the apex and left forearm. 

The objective signs following removal of the ganglion are enophthalmos, 
myosis and pseudoptosis, narrowing of the palpebral aperture and absence 
of sweating and flushing on the affected side, constituting the syndrome of 
Horner. If the entire cervical sympathetic chain on one side is injured, the 
exact area in which sweating docs not occur is bounded by a line which runs 
down the middle line of the head and neck and turns horizontally across the 
chest at the level of the third rib in front, and .the spine of the scapula behind, 
including the whole of the upper limb. 

In our own ease, as in those of Coffey and Brown the paroxysmal pain 
of angina pectoris was relieved by removal of the superior sympathetic 
ganglion. The patient was a white woman, aged fifty-three years, who was 


, “Read as part of a Symposium on Anclna Poctorls hetorc the Trl-State District Modleal 
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Read before the Chicago Society of Internal Medicmc, Feb. 25, 1024. 
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JProfessor of Anatomy, Northwestern University Medical S.chool, Chicago. 
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admitted to Wesley Memorial Hospital on Jannary 29, 1923, for treatment of 
cardiac failure. For about one year prior to the appearance of edema, dysp- 
nea, and other signs of decompensation, she had vague pains in the pre- 
cordium and left arm. During the first part of her hospital residence she did 
not complain of pain. Her first attack of typical angina followed the effort 
of getting into a wheel chair. Thereafter, pain recurred with increasing fre- 
quency and severity until the slightest exertion was sufficient to bring it on. 
Nitroglycerin and amyl nitrite gave almost immediate relief but the subsequent 
prostration was extreme. On June 12, 1923, the superior cervical sympathetic 
ganglion Avas removed by William E. Shackleton and saved for histologic 
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Fig. 1. 


study. She ivas discharged from the hospital August 6, 1923, and soon there- 
after was earning her living as a nurse in charge of two small children. At 
no time following' the operation did she experience pain either in the thorax 
or left arm. Just a feiv days before the Christmas holidays she started on 
an automobile trip to Atlanta, Georgia. En route she became ill and was 
admitted to the Naslwille General Hospital. A letter from the hospital 
dated December 29, 1923, states that she complained of severe abdominal pain, 
nausea, vomiting and of mild preeordial pain just before her admission. The 
temperature, pulse, respiration, blood pressure, etc., were reported to be about 
normal. She recovered from this undiagnosed illness, was discharged from 
the hospital, and is now in Chicago. During the eleAmn and one-half months 
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she lias remained under our observation, slie has not Jiad a single reciirronee 
of thoracic or brachial pain of the anginal type. 

Without entering into a lengthy discussion of tlie various theories ivhich 
Imve been advanced in explnnalion of the symptomatology of angina pectoris 
it seems reasonable to assume that the structural changes arc in themselves, 
insufficient to produce the paroxysmal symptoms observed in the ordinary 
case. In the extraordiuni’3’ case in whicli the stmctural changes arc exten- 
sive and of rapid development as in coronary thrombosis, pain is present in 
agonizing intensity but it is continuous, not paroxysmal. Allbutt believes 
the additional factor required to produce paroxysmal anginal pain is essen- 
tially a change in intraaortic pressure. Others think vascular spasm cither 
of the aorta or coronary arteries is the cause of the pain. 
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Surgical methods of treatment of angina pectoris hare, heretofore, aitt'ny.s 
been directed toward the relief of pain hr severing tlie sensory fibers to flic 
heart and aortic arch. This w'as accomplislicd by Jomiesco n-hen he rcinoi-ed 
the lower cervical and first thoracic sympathetic ganglia, hut at the same tinif 
he also destroyed efferent fibers to the aortic arch and coronary arteric.s. As 
shown by Coffey and Brown mtd confirmed by our own ease the same bene- 
ficial results may bo obtained simply by removal of the superior cervical 
ganglion, through which, according to the best information available, none of 
the cardiac sensory fibers pass. We would attribute the beneficial effect of 
high certucal sympathectomy to section of vasoconstrictor fibers, instead of 
to section of sensory fibers as is done by Coffey and Broum. It is important, 
therefore, to determine the course of the sensory fibers from the heart and 
the course of vasoconstrictor fibers going to the coronary arteries and aorta. 
The eonrse of the cardiac sensory fibers is, we believe, fairly well establislicd 
on the basis of histologic, physiologic and clinical evidcnec. 

Histologically, it is possible to trace sensory fibers through the syinpa- 
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thetic system because of tbeir relatively large size. Edgeworth^ has traced 
large sensory fibers to the cardiac plexus in the dog from the vagus nerve 
and from the white rami of the upper three thoracic nerves. Those from the 
white rami reached the cardiac plexus after passing through the stellate 
ganglion, the annulus of Vieussen, the inferior cervical ganglion and the 
nerve passing from that ganglion to the heart. One of us (S. W. E.)® by the 
study of serial sections of the sympathetic trunk in the cat has been able to 
confirm Edgeworth’s findings. The large sensoiy fibers in the upper three thor- 
acic white rami (of which the second is illusti’ated, Pig. 1) can be traced through 
the annulus of Vieussen and thence through the cardiac branches that spring 
from it, and from the inferior cervical ganglion. No large sensory fibers 
were found in the cervical sympathetic tnink going to the superior ganglion. 
The nerves removed from our ease of angina on histologic examination showed 
no large sensory fibers in either the cervical sympathetic trunk or the superior 
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nardiac nerve which descends from the superior cervical ganglion to the cardiac 
plexus. (Pigs. 2 and 3.) There is, therefore, no reason for assuming that the 
sensory pathway's for the heart in man are essentially different from those in the 
cat and dog. The course of the sensory fibers from the heart as determined 
hy histologic studies is shown in the diagram. The arrows indicate the direc- 
tion of conduction and the dotted line a possible but highly improbable 
pathway. (Pig. 4.) 

This conception of the sensory pathways is supported by physiologic and 
clinical evidence. Langley, using electrical stimulation, could find no evi- 
dence of sensoiy pathways in the cervical sympathetic trunk. Head has 
shovTi that the thoracic and brachial pain in angina pectoris is referred along 
the distribution of the three upper thoracic nerves of the left side. This 
demonstrates that this type of pain is mediated by the white rami of these 
three nerves. It excludes the possibility that it is mediated either through 
the vagus or through hypothetical connections of the superior cervical gang- 
lion with the brain. In this connnection it will be remembered that Wencke- 
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•bacii in his addvcss before this Society last year claimed to have stopped 
-anginal attacks by cutting the depressor nerve. AVhilc this nerve is recog- 
nized as a distinct branch of tlic vagus in the rabbit, its fibers arc incorporated 
with the vagus in man. Granting that it may have a separate course for a 
'Short distance as Odermatt® and some other European workers claim, it is 
scarcely conceivable that pain which is i-cfcrred to the chest wall and left 
arm, should be relieved by section of any part of the vagus nerve. AYc can- 
not lielp wondering if in these operations the superior cardiac nerve which 
xnns through the operative field has not been damaged. Nov can the relief 


Int M 



'given by high cervical sympathectomy be due to the interruption of sensory 
paths through the thoracic wiiitc rami, because these iiers'cs arc not even 
-exposed to operative trauma in removing the superior cervical ganglion. 
That the sensory pathways tlu-ovigli the thoracic white rami are not destroyed 
by resection of the superior ecrvio.il ganglion is also indicated by the fact 
that this operation docs not invariably stop refen-ed pain of cardiac origin. 
The continued pain in Coffey and Brown's ease of syphilitic aneurysm m spite 
of the removal of the superior .sympathetic g.anglion may have boon due to 
■direct pressure on the vertebrae or sternmn, but this would not exp am e 
presence of pain in the forearm in two of their uncomplicated eases ot 
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angina. The persistence of pain in the forearm proves the presence of intact 
sensory pathways through thoracic white rami to the corresponding segments 
of the spinal cord. 

That cervical sympathectomy does not relieve pain merely by intermpt- 
ing sensory pathways is also indicated by the fact that in sneeessfiil eases 
patients are often returned to a life of usefulness. The sense of constriction, 
the fear, the physical prostration and other evidences of angina pectoris 
were in oiir case relieved quite as much as was the pain. From being bed- 
ridden because of anginal attacks brought on both by effort and emotion, 
the patient, after the operation, was able to follow a gainful occupation re- 
quiring considerable effort. Cervical sympathectomy, therefore, apparently 
brings about a cessation of paroxysmal pain not by cutting sensory pathways 
but by internipting an efferent mechanism. ' It must be admitted that we 
linow nothing about such a mechanism, but it is not unreasonable to suppose 
that vasoconstrictor fibers, reaching the heart through the superior cardiac 
nerve, may be at fault. This nerve is not present in the dog but its place is 
perhaps taken by fibers which pass through a branch of communication to 
the vagus and along that nerve to the heart. 'Wiggers" has shown that stimu- 
lation of the vagus nerve on either side causes constriction of the coronary 
arteries. Since these arteries contract when perfused with physiologic salt 
solution containing adrenalin, it is probable that the vasoconstrictor fibers 
found by diggers in the dog’s vagus have their origin in the superior 
cervical sjrapathetic ganglion. The superior cardiac nerve is not present 
in animals and consequently is not subject to direct experimental investiga- 
tion. In the human we know that it takes part in the formation of the 
cardiac .plexus but in the adult this plexus is so intricate as to defy analysis. 

The embryologic picture, however, gives us a clue. In the human embryo 
the superior cardiac nerve goes to 'the bulbar plexus which surrounds the 
bulbils cordis and its derivatives the aorta and pulmonary artery wliile the 
middle and inferior cardiac nerves go to the atrial plexus. The atrial plexus, 
since it supplies the region in which the heart beat originates may be assumed 
to receive the sympathetic cardio-accelerator fibers. The bulbar plexus is 
situated near the beginning of the aorta. Prom it arise offshoots forming 
plexuses on the coronary arteries. These offshoots may be assumed to re- 
ceive vasoconstrictor fibers which probably come through the superior cardiac 
nerve. Since the aorta is formed from the left side of the divided bulbus 
cordis it might be assumed that the vasoconstrictor fibers for it come from 
the. left superior cardiac nerve. If future investigation should prove that 
this assumption is correct it would be possible to explain the effects of high 
left cervical sympathectomy as due to the interruption of the vasoconstrictor 
path to the aorta and coronary vessels. 

The idea that the paroxysms of angina pectoris are due to structural 
change plus vascular spasm has long held a prominent place among the 
theories -advanced in explanation of the symptoms of the disease. Not being 
able to account for the results obtained by section of the superior cardiac 
nerve on the basis that it contains sensory pathways we advance the hy- 
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potliesis that this nerve contains vasoconstrietor fibers for the aorta and 
coronary arteiaes and that section prevents spasmodic vasoconstriction and, 
therefore, stops paroxysmal pain, but is ivjthont effect on pain caused entirely 
by structural changes. 
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ON THE ALLEGED SYNERGISM OF MAGNESIUM SULPILVTE AND 
MORPHINE MHIEN INJECTED PRIOR TO THE INDUCTION OP 
ANESTHESIA BY THE ETHER-OIL COLONIC METHOD® 


By Harry Bbckman, M.D., Milwaukee, "Wis. 


I N 1921 G'wiithmoy,* reviewing the work of Jlcltzer and Auer and others by 
which the aiicstlictic properties of magnesium sulphate were established, 
ooncluded “that magnesium sulphate is a safe agent in producing anesthesia” 
and that “when used synorgistically, it is absolutely harmless and one of the 
most offeetivc agents of which we know.” Ho states that the synergistic 
efCcct of magnesium sulpliato upon nioiphinc was suggested to him by Pellini 
and that working together they determined the cifcct of this combination, 
as follows: “A sufficient number of animal c.xpcriments was conducted to 
prove that % grain of morphine in 2 c.c. of a 25 per cent solution of chem- 
ically pure and sterilized magnesium sulphate, given hypodermically and re- 
peated twice at half-honr intervals, analgizcd an animal sufficiently for the 
full force of an artoiy damp to be placed anywhere on the skin without being 
noticed by the subject. The controlled animal, with the same dosage of 
morphine given in plain water hypodormiealiy, was not analgizcd to any- 
thing like this degree.” This is adduced as evidence of the effectiveness of 
the combination, nothing being brought forward to prove the “absolutely 
harmless” iiatiirc of the same — indeed, no mention is made of the relative .state 
of depression of these animals either during or following the experiments. 
As further evidence in favor of the combination, the statement is made that 
“at the Presbyterian Hospital it has been dcBnitcIy determined that the addi- 
tion of a small amount of magnesium sulphate to the iisiiai hypodermic of 
morphine increases the value of the hypodermic from 50 to 100 per cent.” 

Gwathmey therefore proposed the conversion of eolonio anesthesia, as 
previously developed by him, into synergistic analgesia by mailing use of the 

•From the Department of Physiologi' and Pharmacoloffi’. the Marquette University 
Medical School. Milwaukee. Wis. 
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synergistic effects of magnesinm snlpliate and morphine when the two drugs- 
are injected hypodermically prior to the introduction into the' colon of the 
ether-oil mixture. 

Since the appearance of the paper referred to, Weston and Howard^ have 
reported the giving of from two to six c.c. of a 50 per cent magnesium sul- 
phate sterile solution, subcutaneously and intramuscularly, in more than lOOff 
instances in the insane in states of more or less excitement and insomnia. 
In 82.7 per cent of the cases the sedathm action was prompt, the patient 
becoming quiet after fifteen to thirty minutes and sleeping from five to- 
seven hours. In a few instances a patient became quiet but did not sleep. 
“The effect persisted for from five to ten hours.” They have also used the 
salt in a number of persons, not insane, but suffering from severe pain, with 
very gratifying results. They failed to find any evidence in favor of the 
alleged synergism of magnesium sulphate and morphine, for they found “that 
in eases not quieted by six to 10 c.c. of 50 per cent magnesium sulphate solu- 
tion, morphine was also of no value except in heroic doses, and that when 
the magnesium sulphate alone failed to give the relief it was of no effect 
when used in combination with ^ grain of morphine.” 

Recently Gwathmey, Donovan, O’Reagan, and Cowan® have published a 
preliminary report of clinical experiments having for their object the pro- 
duction of painless childbirth by synergistic methods, one of the drugs -ad- 
vocated being magnesium sulphate. They state that with the synergistie 
method they attempt to secure the relaxation with the magnesium sulphate 
as well as using it for its power of prolonging the effect of the morphine. In- 
this report they are concerned chiefly with the relief of pain and the condi- 
tion of the baby. 

In view of the paucity of experimental data upon which to base a belief 
in the synergism of magnesium sulphate and morphine, the writer has under- 
taken a study of the question by performing a definite number of carefully 
controlled experiments. 

The work has been projected upon the following schema, dogs being used 
as subjects in all cases; 

{a) A series of trials in which morphine alone is to be injected before- 
inducing anesthesia by the ethei’-oil colonic method; the object here is the 
determination of the exact amount of ether which can always be counted upon 
to induce and maintain surgical anesthesia. 

(5) A series of trials in which both magnesium sulphate and morphine are 
to be injected before inducing anesthesia by the ether-oil colonic method, using 
an amount of ether less than that determined in (a) to be always effective. 
The object here is twofold; First, to determine whether the amount of 
ether can be radically reduced because of the synergistic effect of the magnesinm 
sulphate upon the morphine — in other words whether ether-oil anesthesia can 
be converted into ether-oil analgesia, due to the action of the magnesium 
sulphate. Second, to observe any deleterious symptoms which might arise- 
subsequently to the injection of the magnesium sulphate, and which might- 
rightly be attributed to the same. 
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(c) A scries of trials in ivhich caleiiim salts are to be injected at such 
time, and in such manner, as best to overcome any deleterious effects of the 
magnesium which might be obscryed in (b). The object here would be to 
lessen the toxicity of the magnesium without decreasing too much its syner- 
gistic effect upon the morpliine. 

Series (a) and (b) of these observations will be reported upon in this 
paper. 

SERIES (a) 

Method. — ^Dogs, having been staiwcd for eighteen hours, were injected 
subcutaneously in the side with an aqueous .solution of 0.01 gm. morphine 
sulphate per kilo body weight. After one hour they were tied to a dog- 
board upon their left side ; a Xo 29 soft rubber catheter was lubricated and 
introduced slowly into the rectum and colon for an average distance of 
seven inches, and the ether-oil mixture allowed to flow in during four minutes, 
Gwathmey* liaving .suggested 75 per cent ctlier and 25 per cent olive oil, a 
mixture in these proportions was used in all cases, with the following results: 

(1) One onneo of the mixture per 40 lbs. of dog was ineffective in in- 
ducing anostliosia. 

(2) Olio ounce of tlie mixture per .10 lbs of dog was little if any more 
effoetivc. 

(3) One ounce of tlie mixture per 20 pounds of dog was in all cases effec- 
tive in inducing and maintaining surgical ancstbesia. Ether was usually 
detootod on the breath before the last of it had been introduced into the 
colon, ane.sthesia being eomplete in an average time of thirteen minutes. 
There wore no failures. In a few cases there was some slight loss duo to 
bubbling of gas up tlirough the tube, or around it at tlie anusj but estimate 
of the amount lost was made and then that amount added. Complete sur- 
gical anesthesia lasted from one and a quarter to one and a half hours; 
ill two eases, at the first signs of returning consciousness, another full dose 
of the ether-oil mixture (one ounce per 20 lbs.) was introduced and anes- 
thesia maintained for .nn additional hour and a half. The usual test for 
complete anesthesia was the ability to make an abdominal incision through 
all the layers of the skin in a dog having complete muscular relaxation. 
However, in order to be doubly sure, in three cases (selected at random) 
the abdomen was completely laid open and rough manipulative procedures 
were performed upon the gut. Muscular relaxation was always complete, 
though the partial retention of reflexes was always noted; in two c.ascs 
dogs responded to a whistle by partially raising the head while major 
surgery was being done on the abdomen. 

Careful observation of the respirations and pulse wore made in all eases, 
and the absence of salivation and of any movements of the body in the 
second (excitement) stage remarked in all cases. 

A single attempt to use the method without preliminary morphine failed ; 
the dog fought fiercely, and the verj- small amount of the mixture which was 
successfully introduced served only to produce a violent excitement stage 
ivhich lasted for some time after the dog was released. 



192 


THE JOURNAL OP LABORATORY AND CLINICAL MEDICINE 


In this series eight dogs were used, some of them being anesthetized as 
often as five times at intervals of one week. Altogether the method was used 
twenty-four times. A protocol, selected at random from the series, is here given : 

Dog B. — March 3. Male, 14 kilos, estimated age 1 jr. Condition good, 3rd anesthetic. 
12:00 Ji. — ^jVIorph. Suiph. subcut., right side, 0.14 gm. (3.5 c.c. of a 4 per cent solution.) 
1:08 F.M. — Placed on board, tied down on left side. 

Eesisted pricking of skin of abdomen with knife. 

Eespiration 18, pulse 84. 

1:14 to 1:21 p.m. — ^R ectal tube introduced (very little resistance) and 47 c.c. of ether-oil 
(75% E, 25% 0) introduced (1 oz. per 20 lbs.). 

1:26 P.M. — Dog cannot be aroused but eyes are open. 

Lid reflex undiminished. 

1:30 p.jW. — Eespiration 20, pulse 104. 

Untied and placed on back. Muscular relaxation complete, eyes half closed. 

Lid reflex present but diminished. 

1:35 P.M. — Incision made down to peritoneum. Anesthesia perfect., 

Three iutemipted sutures, painted with iodine and alcohol; 

Eespiration 24, pulse 116. 

1:40 P.M. — Anesthesia continues. Eespiration 24, pulse 120. 

1:45 P.M. — Anesthesia continues. Eespiration 24, pulse 120. 

1:50 P.M. — Anesthesia continues. Eespiration 26, pulse 116. 

2:00 P.M. — Anesthesia continues. Eespiration 26, pulse 122. 

2:10 P.M. — Anesthesia continues. Eespiration 28, pulse 122. 

2:20 P.M. — Anesthesia continues. Eespiration 28, pulse 120. 

Full force of hemostat on belly wall; no response. 

2:25 P.M. — Introduced small catheter beside the other and began washing out. 

2:31 P.JI. — Washing out completed, 500 c.c. tap water. Eeturning water oily with slight 
odor of ether. 

2:36 P.M. — Moving head about and pawing with front legs. 

2:52 P.M. — Eolled himself oif the dog board. 

3:02 P.M. — Dog returned to kennel; moves about on logs groggily, selecting place to lie 
down; lies dorni in natural position. 

4:00 P.M.' — Sleeping but quite easily aroused. 

March 4. 

9:00 A.M. — Dog completely recovered. 

In none of tlie dogs has there been any symptoms of eolitis, or of even 
the very slightest rectal irritation. One of the dogs fell sick after having 
been anesthetized (colonic) five times at intervals of one week. Symptoms: 
malaise, weakness of front legs, temperature 103.2° F. This dog was then 
given the usual dose of morphine but anesthetized by the inhalation method, 
25 c.c. of ether being required by the open drop method to establish the sur- 
gical stage. The animal was used for routine laboratory work and at the 
end of two and one-half hours, when killed, a total of 161 c.c. of ether had 
been used ; the amount required in the colonic method in this length of time 
would have been 86 c.c. (115 c.c. of the mixture). The colon and rectum were 
carefully examined and no evidence whatever of inflammation therein could 
be found. This dog had several wounds upon the abdomen and probably 
died from septicemia ; the other organs were not examined. 

In the interval of one hour, or a little more, between the injection of the 
morpHue and of the ether-oil mixture, the dogs were allowed their freedom 
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in a large space. During tliis time they defecated and urinated several times, 
but vomited only rarely. They feebly resisted catching, and the weakness of 
the hind legs, typical of morphine, was observed in all cases. When placed 
upon the ancstheti7.ing table they showed no signs of respiratory embarrass- 
ment, though the amplitude of the respirations was perhaps slightly less than 
in the normal and the rate a little sloAver. In all cases they were able to 
stand, though somewhat groggily, one-half liour after the ether-oil mixture 
had been washed out of the colon, and when removed to the kennels at this 
time they would always move about and select their own place for lying domi. 
They were usually removed to the kennels between four and five o’clock in 
.the evening, were always found to be completely recovered at nine in the 
morning, and remained in a perfectly normal state thereafter. 

SERIES (n) 

Method. — Dogs, having been starved for eighteen hours, were injected 
subcutaneously in the side with an aqueous solution of 0.01 gm. morphine 
sulphate per kilo body weight (same amount as in Series (a)), and at the 
same time, cither in that or the otlicr side, magnesium sulphate was injected, 
2 c.c. of a 50 per cent solution being given in all cases. The Site of the mag- 
nesium sulphate injection was massaged for about one-half minute. After 
one liour they were tied to the dog board and the catheter introduced, but 
the amount of the ether-oil was reduced to one ounce per 40 lbs., an amount 
wliieh had always been inclTcctivc in inducing anesthesia when morphine 
alone had been previously injected. 

AVith the same criteria for surgical anc.sthcsia ns in Series (a), it cannot 
be said that anesthesia was ever .succos.sfully induced in this magnesium 
sulphate scries. The dogs were brought to the table in apparent distress in 
all cases; they were whining; the rate of the respirations was not reduced 
more noticeably than when morphine alone was used, but the respirations were 
jerky and there was almost an expiratory grunt; and in most cases there was 
a quite profuse salivation. A number of these dogs have pawed at their nose, 
a symptom which is taken by many observers to be a sign of respiratory 
embarrassment. The jerky respiratiojis have persisted throughout the attempt 
to induce anesthesia, and several times the moaning has persisted also. Though 
the dogs have usually seemed to lose consciousness, they were never completely 
relaxed, and always resisted deep cutting. They fail to return rapidly to 
consciousness after being washed out and arc mucli depressed for usually two 
days after. 

Ill this series five dogs were used, some of them as often as four times 
at intervals of one week. All of the dogs had previously been successfully 
anesthetized in Series (a). Altogether the method was used twelve times. A 
protocol, selected at random from the series, is here given: 

Dog E . — April 7. Male, 9 kilos, estimated age 1% yr. Condition good. Tno anesthet- 
ics in Series (a). 

32:00 M. . — Morph. Sulph. subcut., right side, 0.09 gm. (2.25 c.c. of a 4 per cent solution). 

Mag. Sulph. subeut. right side, 10 gm. (2 c.c. of a 50 poi cent solution). Mas- 
saged 1/^ min. 
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l:0i P.M. — ^Placed on board, tied domi on one side. Dog moaning constantly. 

Eespiration 24, jerky. Pulse lOS. Marked salivation. 

1:08 P.ir. to 1:16 P.m. — Tube inserted, 16 c.c. of ether-oil (75 per cent E., 25 per cent 0) 
introduced. (1 oz. per 40 lbs.). 

1:20 P.M. — Respiration 26, jerky. Pulse 110. 

1:24 p.ir. — Moaning ceased, resp. continued jerky. 

1:30 P.M. — Dog placed on back but rolls himself on to left side again. 

1:35 P.M.' — Resp. 26, jerky. Pulse 110. 

1:40 P.M.' — Dog placed on back and remains there but is not completely relaxed. 

Attempt to incise abdomen is resisted by movements of legs and' moaning is 
recommenced. 

1:50 P.M. — ^Respiration 28', jerky. Pulse 118. 

Stops moaning. 

Attempt to incise unsuccessful as before; moaning does not recommence. 

2:02 P.M. — Attempt to incise resisted. No moaning. 

2:05 P.M. — Catheter introduced and washing out begun. 

2:12 P.M. — Wasliing out completed, 500 c.c. tap water. Returning water oilj’’ with slight 
odor of ether. 

2:30 P.M. — Has made several voluntary movements of legs but is still lying on back on 
the board. 

2:50 P.M. — Removed to kennel. Verj' limp, lies in unnatural position in which placed. 
Resp. continues jerkj-. 

4:00 P.M. — Dog has changed position but very little. Awake and moaning. Respiration 
continues jerky. 

April 8 and 9. 

Dog appears sick. Lies on side, or wanders around kennel as if in a stupor. 
Moans for long periods. On April 9, at 4 p.m., expirations still partake some- 
what of their fomer jerk.v character. 

April 10. 

Dog appears normal. 

A typical picture in this series on the first, and to a less CNtent on tlie 
second day after the injection of the magnesium sulphate, is of a I’^ery sick 
looking dog lying fiat on the side ■with legs extended, moaning, and "with 
jerky expirations; this will alternate with periods of standing in a corner 
■«dth drooped head, with moaning, and jerky expirations, stupid expression, 
and an occasional lurching forward to keep the body from falling. The 
salivation persists only for a few hours after injection of the salt. A large 
abscess has appeared at the site of the magnesium injection in five of the 
tweh’e cases, whereas no abscesses have occurred from the morphine injec- 
tions in either of the series. The pus evacuated has not been cultured, but 
is odorless. The solutions used have not been sterilized. 

In two cases, outside this series, 4 c.c. of the magnesium sulphate were 
given, the other conditions being the same as when only 2 c.c. were given. 
In one of these cases the anesthesia was complete, which was proved by 
performing mutilating operations in the abdomen; the dog was of course 
killed at the end of the experiment. In the other case the anesthesia was 
never perfect, and the depression after the dog was washed out was so great 
that calcium chloride was given to save the dog; though as the calcium chlo- 
ride was injected subcutaneously (4.5 c.c. of a 50 per cent solution), it is not 
certain that it was an effective agent in promoting this recovery. 
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DISCUSSION 

Series (a ). — So far as a parallel may be clraiv'n between dog and human 
work, all the advantages claimed by Gwatlimey® for ether-oil colonic anes- 
thesia are amply borae out by these experiments. These advantages can per- 
liaps best be pointed out by making use of Gwathmey’s original headings: 

^‘Safety .” — While the iiidiictioii of third stage anesthesia with ether in 
an average time of thirteen minutes, by placing within the body at one time 
the entire amount of ether to be used, may appear somew'hat dangerously 
precipitate, it is in fact only apparentlj- so. The rate at which ether sepa- 
rates from ether-oil mixtures in vitro was shown by Baskerville' in 1915 to 
bo a definite and fairly fixed one. This definite rate of separation must apply 
also under the conditions obtaining in vivo; for were it possible for all, or a 
large part, of this ether to become available for absorption into the circula- 
tion at any one time, it should be expected that at least some cases of too 
profound anesthesia, if not actual deaths, would have been encountered in 
the series. No such eases occurred ; but on the other hand, in all instances a 
definite quantity of ether per pound body weight produced a satisfactory, but 
not too deop anesthesia, whicli lasted for a predictable length of time, after 
which the animal quickly regained consciousness. This is taken as evidence 
that only a small portion of the total amount of etlier placed in the colon 
is available to the circulation in a unit of time. The partial rctension of 
reflexes (the lid reflex has never entirely disappeared) must bo taken as 
further evidence for safety ; indeed some of the animals seemed not entirely 
to have lost consciousness, for in two cases feeble response was made to a 
whistle while major surgery was being perfomed upon the abdomen. 

"Comfort .” — The animal is not subjected to the indignity of being 
forcibly held while the objectionable cone is placed over the muzzle, nor 
does he make even tho slightest struggle during the second stage. 

"Control .” — When the correct amount of the mixture is administered 
per pound body weight, the method is absolutely controllable in both direc- 
tions : the anesthesia may be terminated at any time by washing out the colon 
with tap water, with a rapid return of consciousness; tho state may be pro- 
longed for any desired length of time by adding, for every additional hour 
of anesthesia required, one ounce of the mixture per 20 lbs. body weight. 
If, at any time, the anesthesia seems too light, a clotli may be placed over 
the muzzle, thus compelling a partial rebreathing of the fumes, ivith an ap- 
preciable deepening of the state. 

"Efficiency.”— Whenever one ounce of the mixture per 20 lbs. is used 
perfect anesthesia results. The actual amount of ether used 22.5 c.c., 75 
per cent of the mixture— for inducing and maintaining surgical anesthesia 
is much smaller than required in any other method available to ns for safe 
work in the laboratory. 

" SimplicUy .” — ^The apparatus required is one No. 29 soft rubber catheter, 
one No. 13 same, a spring or screiv clamp for each, two small funnels, and a 
recciitacle to catch the oily water when washing out the colon. One introduces 
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the large catheter, which has previously been filled with the mixture so that 
it just shows in the attached funnel, for about 7 inches, and then slowly 
(during 4 minutes) pours in the measured quantity of the ether-oil, closing 
the clamp when the fiuid just shows again in the funnel. The catheter is 
allowed to remain in place ; the writer has usually tied it to the tail with a 
bit of string. At the conclusion of the experiment, the small catheter is intro- 
duced beside the larger one, the latter withdrawn somewhat, and the animal 
is washed out, introducing the water through the small catheter. The ar- 
ticles are always clean and never objectionable to use, an advantage which 
cannot ahvays be claimed for the foul, saliva-soaked ether cones commonly 
employed in laboratories. 

After-efiects .” — Symptoms of colitis have never been encountered. Re- 
covery has always been prompt and lasting. A measure of analgesia seems to 
persist for some time, as the animals in this series have seemed startlinglj’’ un- 
aware of their wounds several hours after regaining consciousness. 

Series (h ). — To the first of the questions investigated in this series, 
namely, does magnesium sulphate exert a sjniergistie effect upon morphine 
sulphate ivlien injected prior to the induction of ether-oil colonic anesthesia, 
it is felt that a positive answer cannot be given at this time. I certainly 
failed to obtain any evidence in favor of this synergism when I gave the 
amount of magnesium sulphate (2 c.c. of a 50 per cent solution) which is 
said always to increase the value of the morphine from 50 to 100 per cent. 
However, I feel that the reduction in the amount of ether attempted may 
liave been too radical, since Gwathmey,^ in speaking of the reduction of the 
amount of ether to one-half in the human, states that 2 c.c. of a 25 per cent 
magnesium sulphate solution was given three times at intervals of one-half 
hour, the total amount of the salt injected thus being one-third more than was 
used by me. Therefore, I feel that the only statement warranted at this time 
is that under the conditions obtaining in these experiments no evidence in 
favor of the alleged synergism was obtained. 

To the second of the questions investigated, namely, are there any dele- 
terious sjmiptoms arising subsequently to the injection of the magnesium sul- 
phate which maj^ rightly be attributed to the same, a positive answer can be 
given. In all cases in which the salt was injected in these experiments such 
symptoms did arise. I believe that a careful study of the classical experi- 
ments by which the anesthetic prope'rties of magnesium sulphate were 
established would lead us to expect such s^nuptoms, even when such small doses 
are used as those advocated clinically and used in these experiments. 1. Meltzer 
and Auer’ showed conclusively (working with rabbits) that magnesium salts 
in intravenous injections are very toxic, even in small doses; the effect 
being upon the respiration, which becomes completely inhibited. 2. Intra- 
spinally in monkeys,® magnesium sulphate caused the death of two of the 
six animals. They also state here that the relaxing effects may last twenty- 
four hours or longer. 3. Subcutaneously in rabbits,® 8 c.c. of a 25 per cent 
solution produced anesthesia from which the animals recovered ; no recorded 
observations of their condition on subsequent days. Twelve c.c. of the same 
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solution was fatal, 4, Subcutaneously in cats,” the safe range was quite 
narrow: 0.8 gm. of the salt per kilo was unsatisfactory, 0.9 gm. produced anes- 
thesia with recovery (no subsequent obscn'ations recorded), 1.0 gm. was fatal. 
5. Subcutaneously in dogs,” 2.0 gm. of the salt per kilo, or a little more, was 
required to produce anesthesia; but the anesthesia would come on slowly, gradu- 
ally become more profound, and finally lead to death. No animal survived, though 
they were all in a satisfactory state of anesthesia for some time before the 
terminal depression. When the injection was given intramuscularly, or part 
intramuscularly and part subeutaneqnsly, somewhat more satisfactory results 
were obtained in that some of the animals suiwived. A state of depression 
on subsequent days is not remarked, e.vcept that in one case eited, the dog 
had lost nearly 1 kilo in weight after fire days. 6. Subcutaneously in guinea 
pigs,” doses between 1,0 and 1.25 gm. per kilo were effective with recovery; 
1.8 gm. per kilo caused rapid death 7. Subentaneously in white rats,” the dose 
required to produce anesthesia — 1.75 gm. per kilo — resulted in death half an 
hour after injection in three of the five cases. 

Justification for the use of this highly toxic salt subcutaneously in the 
human is found, so far as the writer can discover, in the following reasoning: 
the fatal dose for the rabbit being x, the fatal dose for a man weighing y 
times as much as the rabbit, u-ould be xy. This dose being determined, a small 
fraction of it is then injected subcutaneously in man as an “absolutely harm- 
less” dose. This small dose — 2 c.c. of a 50 per cent solution — when injected 
with morphine, prior to induction of ether-oil colonic anesthesia in dogs, has 
now been determined to be provocative of symptoms which, if not absolutely 
dangerous, are certainly highly undesirable. 

CONCLUSIONS 

1. One ounce of a mixture of 75 per cent ether and 25 per cent olive oil 
per 20 lbs. body weight, introduced into the colon of dogs one hour after 
the subcutaneous injection of *4 c.c. of a 4 per cent solution of morphine 
sulphate per kilo body weight, is effective in inducing safe and very satis- 
factory surgical anesthesia and in maintaining same for a little more than 
one hour, 

2. One ounce of a mixture of 75 per cent ether and 25 per cent olive oil 
per 40 lbs. body weight, introduced into the colon of dogs one hour after the 
subcutaneous injection of e.c. of a 4 per cent solution of morphine sulphate 
per kilo body weight and 2 c.c. of a 50 per cent solution of magnesium 
sulphate, is not effective in inducing satisfactory surgical anesthesia. 

3. The subcutaneous injection of 2 c.e. of a 50 per cent solution of mag- 
nesium sulphate at the same time that H c.c. of a 4 per cent morphine sulphate 
solution per kilo body weight is injected in dogs, when these injections are 
followed after one hour by the introduction into the colon of one ounce of 
a mixture of 75 per cent ether and 25 per cent olive oil per 40 lbs. body 
weight, gives rise to undesirable respiratory symptoms and a general depres- 
sion, which usually lasts two days. These symptoms are directly referable 
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to the magnesium sulphate, because they do not arise when the salt is omitted, 
other conditions being the same. 

These studies will be continued. The doses of morphine sulphate, mag- 
nesium sulphate- and ether will be shifted about in many ditferent combina- 
tions in an attempt to find some evidence in favor of the alleged synergism 
of magnesium sulphate and morphine. Calcium will also be used in an at- 
tempt to overcome the undesirable effects of the magnesium sulphate without 
lessening any synergistic effect it may be found to have upon morphine. 

I wish to extend my hearty thanks to James T. Cwathmey, whose sug- 
gestions have been of the greatest help in planning these experiments. 
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CHEMCAL BLOOD ANALYSIS IN ASTHMA, HAY-PBVER AND 
ALLIED CONDITIONS*' 


By Maximilian A. Ramirez, M.D., A. V. St. George, M.D., 
AND R. L. Moses, A.B., New York 


^T’HE study of the various immunologic phenomena underlying anaphylaxis 
A and allergy have been extensively investigated and reported; but it is 
only within very recent times that attention has been focused upon metabolic 
changes occurring in these conditions. Most of these studies, however, have 
been confined to animals. Tims Ili.sanobu noted increases in the nonprotcin 
nitrogen and urea in the blood obtained from guinea pigs following anaphyl- 
actic sbocli. Hirsch and "Williams found a diminished alkalinity of the blood 
in guinea pigs while in auapliylactie shock. In some of these animals the 
reaction was of such a magnitude as to be incompatible with Kfe. A disturb- 
ance in the sugar metabolism, following the injection of protein and peptone, 
was noted by both Kuryama and Major and subsequently, Pentaraclli demon- 
strated a marked disturbance in the nitrogen metabolism in rabbits following 
the injection of Iiorso scrum and milk respectively. Rackemann, Longcope 
and Peters, in a series of ten postpneumonic serum disease sufferers, noted a 
marked, transient eliloride and water retention. 

There is evidence aceunuilating that alterations in tho physicochemical 
status of cellular activity is a controlling factor in some immunologic phe- 
nomena. AVhether tliis is due to merely an altered liydrogen-ion concentration, 
a colloidal cellular change, or an increase or diminution in protoplasmic irri- 
tability arc problems which require solution. It is with the object of con- 
tributing to the literature on this subject that we are presenting a series of 
chemical findings obtained during file routine examination and treatment of 
forty patients in our clinic. 

Unfortunately we have only recently commenced the determination of 
the mineral constituents of the blood and hence have not as yet collected a 
large enough series for publication. Nevertheless, especially the calcium con- 
tent of the blood in true bronchial asthma and in bronchospasm, promises to 
be of interest. 

The nonprotein nitrogen sugar and plasma chlorides were determined 
on all patients when first seen at the clinic and again at the conclusion of 
treatment.! While some investigators might deem urie acid and creatinine 
•determinations of value, we have not obtained any figures-permitting of inter- 
pretation and hence we have discarded them. The nonprotcin nitrogen and 

•From the Department ol Immunolocj’ and the Laboratorj- of the French Hospital. New 

York, 

Received for publication, July 12, 1934. 

lit must be borne In mind that the blood was not taken Immediately after the last 
tnjectlon or treatment, but usually several days or even a week later. 
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sugar determinations were made in accordance with Folin’s technic; the- 
plasma chlorides according to the method of Friend, as modified by Hearn.*' 

As the standard average of these three constituents we have taken the- 
following figures to represent the limits of normal. 

Nonprotein nitrogen 25- 40 mg. per 100 c.c. 

Sugar SO-125 mg. per 100 c.c. 

Plasma Glilorides ooO-GOO mg. per 100 c.c. 

These case records ivere selected, not on the basis of chemical reports,-. 
but on the clinical results — clinical cures — ^tvhich were obtained. The patients- 
have been free from symptoms at least six months and at least half of them 
were free of symptoms twelve to eighteen months from the cessation of treat- 
ment. The result of treatment was indicated as cured, improved and not. 
improved. 

Conclusions . — Nonprotein nitrogen, sugar and plasma chlorides were de- 
termined upon forty patients with asthma, hay-fever, and allied conditions. 
Determinations were made before instituting treatment and after completion- 
of the same. 

The resulting figures suggest that in asthma, urticaria, hay-fever, etc.,. 
there is a relative high plasma chloride content of the blood and to a less ex- 
tent in the sugar and nouproteiu nitrogen; the latter two especially in the- 
nonallergic type of asthma cases with a long standing associated bronchitis. 

It is impossible to state definitely that treatment eaused a marked change 
in the chemical constituents of the blood, though a glance at the tables shows- 
some diminution in the constituents after treatment. 
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♦The modiflcation consists merely 
nitrate, of -n-liich 1 c.c. is equivalent to 1 


in the substitution of a standard solution of silv^ 
mg. of sodium chloride, for the normal solution used- 


by Friend. 



A NOTE ON THE USE OP HEPARIN IN BLOOD TRANSFUSION 


By Ed\v*\kd C. Mason, M.D., Pii.D., Detroit, Mien. 


INTIiODUCTION 

^T^HE observations of Hoivell anti Holt, which have been subsequently eon- 
firmed by the author, would lead one to conclude that heparin is an anti- 
coagulant of first choice, it having no undesirable side reactions. Therefore 
in a previous study, ba.scd upon the results obtained from animals, it was 
recommended that heparin be considei'cd as a clinical agent to inhibit intra- 
vascular coagulation. Before such clinical application could be made it was 
necessary to (1) develop a sterile pioduet, (2) determine the toxicity for the 
human, (3) determine the dose necessary to give the desired delay in coagula- 
tion and (4) the length of duration of its action. 

PKOCEDUnE 

Sferilkation . — The problem of sterilization of sucli a stable substance 
appeared to bo quite a simple matter. However, in reality some difficulty ivas 
experienced in developing a sterile product without loss of potency. For 
clinical use it was recommended that heparin be put up in 1 c.c. ampules 
each containing 100 mg., but in the course of sterilization it was found more 
convenient to use 2 c.c. of solvent. Of the various methods of sterilization 
which have been developed, the choice for the present work has been to use 
100 mg. of heparin dissolved in 2 cc of physiologic salt solution saturated 
with boric acid and 0.5 per cent chloretone. 

The Determination of the Toxicity for the Ihiman . — -Prior to the use of 
the ampules in the human they were tested on several animals. Conditions 
were maintained analogous to those met with in transfusions e.xcept that the 
animals were either under ether or the eft'ccts of morphine. TIic apparatus 
used was that designed by Hartman. Such an apparatus furnishes a complete 
mixture of blood and anticoagulant soon after the blood leaves the vessel. 
The contents of the ampnle.s were diluted with sterile physiologic saline to 
desired volume within the inner chamber of the apparatus. 

The pharmacologic action of such preparations appeared to ho quite 
analogous to that of the untreated heparin, there being no marked change in 
pulse, rate or volume, nor was there any notieeable change in respiration. 
For example; 150 c.c. of blood was drawn from a dog weighing 11.8 kilos, 
and the heparin solution was added at a constant rate. The total amount of 
heparin added was 32 milligrams which gave a concentration of appro-ximately 
1 milligram of heparin to 5 c.c. of blood. After ten minutes the blood was 
injected into the same animal and observations made. The animal appeared 
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perfectly normal after the operation, and at no time subsequently were there 
any symptoms suggesting discomfort. The dose in this ease was 1.23 milli- 
grams per pound of body iveight. 

After seventeen days the animal just described was used again but the 
procedure was reversed, the anticoagulant being injected into the circulation 
before the blood was withdrawn. The dose of heparin selected was 200 milli- 
grams on the assumption that an animal weighing 11.8 kilos should have ap- 
proximately one liter of blood. Five minutes after the injection 125 c.c. 
of blood was withdrawn. The shed blood Avas kept for about five minutes 
and injected back into the animal’s circulation. A sample of the shed blood 
Avas kept and found to be fiuid 24 hours later. Again the animal shoAAmd no 



Fi&. 1. 


ill effects from the operation although the dose of heparin Aims 7.69 milligrams 
per pound of bodj’’ AA'eight. 

The AAmrk Aims extended to obseiwations on the human, and to date the 
antieoagnlant has been used on 33 subjects in doses ranging from 50 to 300 
milligrams. The dose most frequently used Avas 100 milligrams as that 
amount AAdll preAmnt the coagulation of 500 c.c. of blood for 24 hours and 
therefore alloAA^s a safe margin for transfusions much above 500 c.c. 

The use of heparin in the human gaA^e results quite analogous to those 
obseiwed in the animal studies except that often about 30 to 40 minutes after 
administration the patient developed symptoms AAdiich varied in intensity from 
mild headache and chilly sensation to intense headache, backache, vomiting, 
chills and temperature as high as 104.4 degrees. The cause of such untOAvard 
reactions is unknown. That it is due either to the anticoagulant or some 
substance associated AAntli the anticoagulant is eAudenced by the fact that the 
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reactions are experienced if the heparin be injected without the addition of 
blood, and, since different preparations vary greatly in their toxicity without 
markedly varying in their potency, it is suggested that the toxicity is due 
to an associated substance. Tests* have shown the material to he negative 
to the ninhydrin, biuret, Jlillons and acetic fcrrocyanide tests for protein. 
The order of reaction is also against a protein reaction since patients often 
show a reaction with the first injection but not with subsequent injections. 
That the preservative is not the cause of the reaction is supported by ob- 
servations vdth other preservatives (chloroform with evaporation at ice-box 
temperature) in which reactions were equally as common; also there are 
other preparations on the market in which saturated boric acid and .5 per 
cent chlorotone are used as prescivatives, from which no reactions are ex- 
perienced. 


Table I 

The Amount op Delay in Coagulation and the Return to Normal 
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100 mg. 



10 mlD. 

33 min. 


17 min. 


No. 3 

100 mg. 

600 c.c. 


8 5 min. 

35 min. 



Normal 

No. 4 

100 mg. 

600 c.c. 


7.0 mm. 

16 min. 


7 min. 


No. 12 

100 mg. 

500 c.c. 


10 5 min. 


14 min. 



No. 18 

200 mg. 

GOO c.c. 


8 min. 


12 min. 



No. 19 

200 mg. 


Ii>U C.C. 

20 min. 

60 min. 




No. 26 

100 mg. 


350 C.C. 

8 nun. 

41 min. 




No. 33 

75 mg. 



11 min. 

35 min. 

22 min. 




In the course of this study three different lots of ampules were used. 
The first gave reactions in 33% per cent of the cases, the second gave 100 
per cent reactions and the third gave 28 per cent reactions which for the 
most part were mild. The third lot of ampules represented a marked im- 
provement in physical appearance as Avell as being the least toxic. Fig. 1 
is presented to show the marked decrease in color as ivell as an absence of 
surface foam. Such a product has resulted through a slight modification in 
the mode of preparation. 

The Delay Produced in Coagulation and the Time Necessary for Coagula- 
tion to Return to Normal. — In the use of such a potent anticoagulant for 
blood transfusions it is important that one know its effect on the coa^lation 
of the recipient's blood. Therefore observations were made in which the 
recipient's coagulation time was determined before transfusion, immediately 
after transfusion and at varying periods following transfusion. Table I 

•Made in the laboratorj' of H>*nson. Westcott and Dunninu. 
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shows briefly (1) the amount of heparin given, (2) the coagulation time 
before administration and after administration; (3) also the amount of blood 
given with the heparin or the amount of blood withdrawn from the subject, 
whichever the procedure may have been. The results rather closely agree 
^vith those obtained from animal observations in that the return to normal 
coagulation requires about 1 hour and 45 minutes to 2 hours. 

Although our experience is quite limited there appears, from the cases 
studied, no marked increase in risk from hemorrhage following doses up to 
100 milligrams. In one ease markedly jaundiced there was actually an im- 
provement in coagulation. Before receiving 500 e.c. of blood containing 100 
milligrams of heparin the patient’s blood showed a poorly formed clot in 
20 minutes, and 30 minutes following the transfusion a good clot formed in 
18 minutes. 

CONCLUSIONS 

1. Heparin as used in tlie early part of the work proved too toxic to 
warrant its routine clinical use in doses of 100 milligrams or above. 

2. Subsequent preparations have given encouraging results, and it ap- 
pears that with more work on the subject heparin may prove a desirable 
anticoagulant for clinical use. 
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THE USE OP DEPIBRINATED BLOOD PKESERVED WITH 
FORMALDEHYDE FOR THE PURPOSE OF CON- 
TROLLING' DILUTIONS OP DRIED BLOOD'' 


By Ruth Gilbert, M.D., and Ellsworth A. Parsons, Albany, N. T. 


F or several years, the problem of providing a satisfactory standard with 
which to compare dilutions of dried blood submitted for agglutination 
tests has presented considerable difficulty. Although, in this laboratory, the 
number of specimens received in the tube outfits is increasing, the majority 
of specimens are stiU submitted on slides. It is impracticable to estimate the 
amount of blood contained in such specimens, and therefore the color of 
dilutions made from them must be compared with that of dilutions which 
are known to be exact. 

Only one method of diluting dried blood accurately has been found in 
a review of the literature. This is the method of Ruediger and HulberU 


♦From the Division of Laboratories and Research, New York State Department of 
Health. Albany. Augustus W''adsworth, M.D., Director. . „ , , 1 ,. t 
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wlio suggest air-drying the blood for twenty-four •hours and then weighing, 
using 0.1 c.c. of salt solution per milligram of blood for a 1 ;25 dilution. The 
impracticability of this method for routine work is obvious. 

Heretofore, in this lalioratory, known dilutions of dried human blood 
have been used in preparing color standards. Dried blood, however, usually 
assumes a brownish tint after forty-eiglit liours. Also, at times, parts of the 
specimen may peel off the slides. 

The preparation of accurate dilutions of fresh blood each day is incon- 
venient, and it was tliercfore, considered advisable to investigate the use of 
defibrinatcd blood. Accordingly, a small amount of sheep’s blood was de- 
fihrinated by shaking it in a bottle containing sterile glass beads for five 
or ten minutes, and to 3 c.c. of this, 0.15 e.c. of a 1 -20 dilution of formalin 
(40 per cent formaldehyde) was added. The first specimen prepared re- 
mained sati.sfactor 3 ’ for a period of fonr weeks. 

For purposes of confirmation and comparison, twelve different speci- 
mens of defibrinatcd slicep’s blood were obtained on difCcrent days and treated 
with formalin. Tlicy were then diluted every other day for a period of two 
weeks. During tliat time, all were found to compare satisfactorily with ao- 
ourate dilutions of froslily drawn human blood. 

The dilutions are prepared in the concavities of a porcelain plate of the 
typo used for diluting the specimens. Fortj'-fivc Imndrcdths of a cubic centi- 
meter of 0.5 per cent salt solution arc pipetted into the first concavity, 0 03 
c.c. into the second, and 0.09 c c into the third. Tlien, by adding 0.05 o.o. of 
the defibrinatcd sheep’s blood to the first concavity, a dilution of 1:10 is 
obtained. Three hnudrcdtlis of a cubic centimeter of tlic 1:10 dilution added 
to tlio sceoud and tliird concavities gives a 1:20 and a 1:40 dilution ro- 
spcetively. 

The spoeimen of dried blood is emulsified on the slide in a small amount 
of salt solution and transferred to one of the first concavities in a porcelain 
plate. Jtore salt solution is then added if necessary until the color approxi- 
mates as nearly as possible that of the 1 -10 dilution of the defibrinatcd sheep’s 
blood. The 1:20 and 1 :40 dilutions arc then prepared in the second and tliird 
concavities and tlie specimen is rcatly to be tested. 

This method has been employed in the routine work and has proved to be 
a simple procedure for preparing color standards for use when specimens of 
dried blood are diluted for the agglutination test. 
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HISTOPATHOLOGIC AND BLOOD STUDIES WITH SILVER- 

SALVAESAN- 


By C. W. Hooper, M.D., and C. N. Myers, Ph.D., New York City 


T his is the third of a series of articles dealing with the retention and 
elimination of silver after the administration of silver compounds. In the 
first article of the series, Myers, 1923, carefully reviewed the literature, pre- 
sented the reported cases of argyria in chronologic order and discussed the 
nature of the siHer products that had been found to be the causative agents. 
The second article, by Myers and Corbitt, 1924, was an experimental study 
based upon the results obtained with 21 rabbits and apijroximately 220 rats. 
They compared the retention and elimination of the silver contained in silver- 
salvarsan with that contained in argyrol and cargentos. They found that 
after single massive intravenous injections of 200 milligrams silver-salvarsan 
per kilogram (equivalent to a single clinical dose of 12 grams) the albino rat 
excretes 96.5 per cent of the silver injected within six days. In comparable 
experiments in which they employed argyrol and cargentos it was found 
that about 20 times as much silver is retained on the sixth day in the case of 
argyrol, and 15 times in the case of cargentos as in silver-salvarsan. They 
also injected 21 rabbits with repeated doses of silver-salvarsan. The 17 rab- 
bits that received 66.7 milligrams per kilogram repeatedly, excreted on the- 
average over 90 per cent of the total amount of silver injected within a pe- 
riod of seven days after the last injection. The four rabbits that received 10’ 
milligrams per kilogram excreted approximately all of the silver injected 
within the same period. 

The purpose of this article is to describe the histopathologic changes- 
found at necropsy in 20 of the rabbits and to present the blood counts and 
hemoglobin figures taken at weekly intervals during the entire course of the- 
injections in eight of the rabbits. 

experimental 

Twenty rabbits were employed as experimental animals. The silver- 
salvarsan was administered by injection from a syringe into one of the ear 
veins. One or two per cent solutions of the drug in freshly distilled water- 
were used for the injections. In a few of the experiments 0.4 per cent sodium 
chloride was added. Sixteen of the rabbits received a dose of 66.7 milligrams 
per kilogram repeated at intervals of three to seven days. Pour of the rab- 
bits received 10 milligrams per kilogi'am repeated at the same intervals. 
The minimal amount of the drug injected was 223 milligrams in a period of 
47 days and the maximal amount 2,363 milligrams in 70 days. The silver- 

*From the Department of Experimental Medicine of the H. A. Metz Ijaboratories. 
Received for publication. June 6, 1924. 

20S 



HISTOPATHOLOGIC AND BLOOD STDDIES WITH SlLYER-SALV.UiSAN 209 

salvavsans employed, controls SS9 and SSH, were commercial preparations 
which had passed the olTieial standard for toxicity. The observed arsenic 
contents were 21.0 and 19.31 per cent, respectively, and the silver contents 
were 14.5 and 14.3 per cent, respectively. After an interval of 6 to 44 days 
after the last injection tlie animals wore sacrificed witli chloroform and imme- 
diately nccropsied. Three of the animals died within four days after the last 
injection of the ding from acute broiichopnenmonia. Small pieces of the 
following organs were saved for seetion: cerebrum, bone marrow, lungs, 
heart, stomach, small intestine, spleen, adrenals and kidneys. 

HISTOLOGIC EXAMINATION OF TISSUES 

For histologic detail, the tissues were fixed in Zenkcr-formaliu fluid, 
washed thoroughly in running water, liardened in alcohol, cut in paraffin, and 
sections stained witli hematoxylin and eosin. The term Zenker-formalln fluid 
is used to indicate Zenker’s fluid without the acetic acid, to which 10 per cent 
of neutral 4 per cent formaldehyde .solution is added immediately before use. 

For the mierochemical demonstration and differentiation of silver, sec- 
tions wore first submerged in a saturated solution of iodine in alcohol for five 
minutes to dissolve any mercuric oxide crystals. They were then treated with 
a warmed aqueous solution of hydrogen sulphide for ten minutes to darken 
the silver granules and finally stained with hematoxylin and eosin. Other 
sections wore treated with a strong aqueous solution of potassium cyanide 
for ten minutes to dissolve the silver granules. 

Perl’s reaction was employed to eliminate the possibility of iron. The 
sections were subjected for 10 minutes to a mixture of a 2 per cent solution 
of potassium ferrocyanide, one part, and a 1 per cent solution of liydroehlorie 
acid, three parts, heated to GO” C , after which the sections were differentiated 
in 0.5 per cent liydroehlorie acid .solution and stained with neutral red and 
cosin. 

BLOOD EXAMINATIONS 

The rabbits were fasted sixteen to twenty hours immediately before the 
blood examinations. The blood was obtained from a freely bleeding ear punc- 
ture. The silvcr-salvarsan was administered uniformly after the blood had 
been obtained for the counts. 

The hemoglobin determinations were made by means of the Sahli hemo- 
globinometer. The color tube of the hcmoglobinomoter was standardized 
against blood having an oxygen capacity of 18.5 volumes per cent by' the Tan 
Slyke gasometrio method, 1918 (appro.ximately 14 grams hemoglobin per 
100 C.C.). 

The red and white cell counts and differential white cell counts were 
made in the routine manner. The number of nucleated red corpuscles seen 
in differentially counting 200 white cells was recorded. 

Table I presents a summary of the individual protocols of rabbits 2 to 
13 inclusive. The total amount of silver-salvarsan injected varied from 4C9 
to 2,300 milligrams containing a total amount of silver varying from G7.5 to 
331.2 milligrams. The total amount of silver retained (found by Jtyers after 
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iiiciiicvatiou) varied I'rom 5.9 to 43’.5 lailligTanis and represented from 3.5 to 
25.98 per cent of the total amount administered. Fire of the animals gained 
in weight during the course of the injections and seven lost in weight. Two 
of the animals died of an intereurrent broneliopneumonia before the comple- 
tion of the experiment. Nine were sacrificed with chloroform at the end of 
the experiment. 

Babbit 2 (March 10. 10211. Necropsy. — Animal is poorly noiivisheil. Shin, mucoua 
membranes and et^iijuiKtivac ai«* intact and show no abuornial pigmentation. Subcu* 
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taneous and omental fats are scanty tliougli normal in color. Serous surfaces are normal. 
Xo increase in serous fluids. Blood clots normally. Ecart normal in gross. Microscopicallv 
tlie endomysium contains a few isolated silver-liolding phagocytes. Lungs contain many 
small areas of bronchopneumonia. Xo abnormal pigmentation in gross or in section. 
Stomach and intestines appear normal in gross. MicroscopicaUy the tunica propria (stomach 
and small intestine) contains many groups of silver granules and a few silver-holding phago- 
cytes. The silver granules are situated almost entireh' beneath the lining epithelium. Liver 
shows a definite increased pigmentation. The cut section is deep chocolate brown in color. 
Gall bladder and bile ducts are normal. Microscopically the liver cells around the efferent 
veins contain fat droplets, the periportal connective tissue is increased, the bile ducts are pro- 
liferated and there is an accumulation of small round cells. The Kupft'er cells are richly loaded 
with dark brown silver granules. There are also many extracellular groups of silver granules 
between the liver cell columns and in the periportal connective tissue. A few of the 
parenchyma cells contain silver granules. Spleen appears normal in size. On cut sec- 
tion it is chocolate brown in color. Microscopicallj- tho pulp is rarefied and contains many 
free groups of silver granules and a few silver-holding phagocytes. Malpighian bodies are 
normal. Pancreas normal in gross. Adratals normal in gross and in section. Kidnegs 
are somewhat swollen. On cut section the capsule bulges, striations are regular although 
somewhat obscured. l\Iicroscopically the parenchyma cells are swollen and granular. 
Glomeruli appear normal. Interstitial tissue contains many fine sUver granules. Bone 
marrow of femur is granular and uniformly reddish chocolate brown in color. Micro- 
scopically it is cellular, vascular and contains only a few fat cells. There are numerous 
phagocytes heavily loaded with silver granules and groups of sUver granules lying free 
in the tissue. Brain and meninges appear normal in gross. Cerebrum normal in section. 

Babbit 3 (May 4, 1921). Xecropsy. — ^Animal is poorly nourished. Skin, mucous 
menrbranes, conjunctivae and serous surfaces show no abnormal pigmentation. Heart and 
lung-s are normal in gross and in section. There is an excess of peritoneal fluid. Liver 
is definitely cirrhotic and deep chocolate brown in color. Gall bladder and bile ducts ap- 
pear normal. Microscopically the Kupffer cells contain an abundance of silver granules. 
There are also extracellular groups of silver granules between the liver cell colunms and 
in the periportal connective tissue. Spleen, shows increased pigmentation. The pulp con- 
tains many free groups of silver granules and a few silver-holding phagocytes. Stoinach 
and small intestine normal except for the silver granules in the tunica propria. The groups 
of silver granules and silver-containing phagocj-tes are situated beneath the lining epithelium. 
Pancreas and adrenals are normal. Kidnegs normal except for increased pigmentation. 
The silver granules are situated in the interstitial tissue. Bone marrow of femur is uni- 
formly deep chocolate reddish brown in color. Microscopically it is very cellular and 
heavily sprinkled with silver phagocytes and extracellular groups of silver granules. Brain 
and meninges normal. 

Babbit 4 (May 26, 1921). Xecropsy. — Animal is fairly well nourished. Serous cavi- 
ties are normal. Heart and lungs normal in gross and in sections. Stomach and small 
intestine are normal. Liver and spleen normal except for slight increased pigmentation. 
MicroscopicaTy some of the Kupffer cells contain silver granules. The spleen pulp contains 
many free gronps of silver granules and a few silver-holding phagocytes. Gall bladder 
and bUe ducts normal. Pancreas and adrenals normal. Kidneys are normal except for 
slight increased pigmentation. The silver granules are contained in the interstitial tissue 
of both the cortex and medulla. Bone marrow of femur is deep chocolate reddish brown 
in color. Microscopically it contains many groups of silver granules. 

Babbit 5 (May 19, 1921). Xecropsy. — ^Liver, spleen and kidneys show increased pig- 
mentation. Kupfl'er cells, spleen pulp and interstitial tissue of kidneys contain silver 
granules. The kidneys contain a few scattered small areas radially arranged, wliich show 
marked interstitial lesions, accompanied by epithelial changes and accumulation of round 
cells. Bone marrow of femur uniformly deep chocolate brown. Microscopically the mar- 
row is heavily sprinkled with groups of silver granules. 
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Rabbit 6 (Juno 13, 1921). Necropsy^ — Skin, mucous nieinbiancs, conjunctivae show 
no abnormal pigmentation. Serous cavities normal. Heart and lungs normal in gross and 
in sections. Liver and kidneys show increased pigmentation. Gall bladder and bile duets 
noimal. Stomach and small intestine contain groups of silver gianules in the tunica propria. 
Bone marrow of femur is hyperplastic and shows the usual silver granules. Necropsy is 
otherwise negative. 

Babbit 7 (May 27, 1021). Necropsy. — Negative except fov increased pigmentation 
of the liver, kidneys, spleen and bone marrow accompanied micioscopically with the deposi- 
tion of silver granules. The JilalpigUian bodies in tlio spleen as well as the stroma con- 
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tain many groups of silver granules. The kidneys show a few radially arranged areas of 
cellular infiltration. The intervening glomeruli and parenchyma cells are normal. 

Eabbit 8 (July 5, 1921). Necropsy. — Skin, mucous membranes and coiijunctivae 
normal. Blood flows and clots normaUy. Serous cavities normal. Heart and lungs normal 
and show no silver microscopically. Liver, spleen and bone marrow are heavily pigmented. 
Microscopically the silver granules show the usual distribution. The tunica propria of 
the stomach and small intestine contains many groups of silver granules. Adrenals are 
nomal in gross and in section. Brain and meninges are normal. 

Eabbit 9 (June 6, 1921). Necropsy. — ^Nega'tivei except for the increased pigmentation 



Fig. 3. — Spleen from rabbit given ten intravenous injections of GG.i niilllErams s 
salvarsan per klloEram within a period of 32 days. The pulp contains many t(on. 

groups of silver granules and a few silver-holding phagocytes. High dry lens magninc 
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of tho liver, spleen, kitlnc>s and bono InaTro^Y. Microscopically the deposition of silver 
granules is not as extensive as in Rabbit S. 

Rabbit 10 (June 14, 1921). Necropsy — Animal is poorly nourished. Considerable 
postmortem dcgcnciation. Some excess of pleural fluid. Lunps show cxtcnsu’c bioncho- 
pneumonia. Tho upper lobe of the left lung is completely consolidated. Heart is nonnal. 
Stomach and intestines appear normal. Microscopically the tunica propria of the stomacli 
and small intestine contains many gioups of silver granules and a few silver-holding 
phagocytes. Spleen on section is cliovolato brown m color Microscopically tho pulp con- 
tains many extracolUilar groups of mI\ti granules and a few siKerdioldiiig phagocj’tes. 



.. Pis’. 4.~Kldney from a rabbit given thirteen intravenous Iniectlons oi 
f«ver.safvorsan w™hln a^pe of 42 daj's. The silver granules arc deposited 

« the Interstitial tissue. High dry lens magnlfleatlon. 
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Liver shows a markedly increased pigmentation. Gall bladder and bile ducts normal. 
Liver sections show' a definite increase in periportal connective tissue W'ith an accumula- 
tion of round cells. Some of the liver lobules are confpletely surrounded by a narrow band 
of fibrous tissue. The Kupffer cells are loaded with silver granules and there are many 
extracellular groups of silver granules between the liver cell columns and the inter- 
lobular connective tissue. Kidneys are swollen and show an increased pigmentation. The 
kidney sections show silver granules in the interstitial tissue. The tubular epithelium is 
swollen and granular and shows no necrosis. Some of the capsular spaces of the glomeruli 



■pi™ 5 ^V'illi of small intestine from a rabbit given fifteen intravenous injections of 

R!' - millioTains silver-salvarsan per kilogram within 45 days. The conum contains 
^iluHr Sps of sUver granules'^ and few silver-holding phagocytes. High dry lens magni- 
fication. 
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contain an albuminoua precipitate. Bone marroio of femur is reddish chocolate brown 
throughout. Microscopically it is verj* cellular and contains a large amount of silver. 

Babbit 11 (May 27, 1921). Kccropsy. — 'Animal is poorly nourished. No abnormal 
pigmentation of the skin or mucous membranes. Heart is normal. Jyunffs show a few 
small ajcas of bronchopneumonia. Stomach, intestines and adicnaJs aro normal. Liver 
is cirrhotic. Gall bladder and bile duets normal. Microscopically many of the JCupffer 
cells contain silver ginnulcs and also a few of the parenchynia cells. There arc also a 
few granules in the increased peiiportol connective tissue. Spleen is normal in size and 
shows only a slight increased pigmentation. Microscopically the pulp contains a few 
free groups of silver granules and also a few pigmcnt-liolding phagocytes. Kidneys are 
somewhat swollen and show a slight increased pigmentation. Microscopically the parenchyma 
cells arc swollen and granular. The glomcruh appear normal. There arc a few silver 
granules in tho basement membrane of the tubules and interstitial connective tissue. Bono 
marrow of femur is hj’perplastic and shon-s considerable silver. Brain and meninges are 
normal. Cerebrum sections normal. 

Rabbit 12 (Juno 19, 1921). Kecropsy> — Animal is pooily nouiished. Heart is normal, 
the right auricle is filled with firm blood clot. Lvnys show extensive bronchopneumonia. 
Thymus is normal in gross and in sections Liver is cirrhotic. Liver sections show the 
usual silver deposit. Spleen sections arc normal except for tho groups of silver granules 
scattered through the stroma. Adrenals aro normal. Kidneys are somewhat swollen and 
show a slight increased pigmentation. Microscopically the kidney cells are swollen and 
granular and show no necrosis. The basement membrane of the tubules and interstitial 
tissue contains silver granules. Bono marrow is qnite cellular and heavily sprinkled with 
small groups of silver granules. Brain and meninges arc normal. 

Rabbit 13 (July 27, 1921). Ncciopsy. — Negative except for the increased pigmenta- 
tion of tho liver, spleen, bone marrow and kiilneys. Kidney sections show several arena of 
cellular infiltration. Bone marrow of femur is uniformly hyperplastic and heavily pig- 
mented. 

Rabbit 14. Necropsy. — Skin, mucous membranes and conjunctivac normal. Serous 
surfaces normal. Heart is normal. Heart sections show no silver. Lungs are negative 
except for a few silver granules in the mterlobular connective tissue. Stomach and in- 
testines aro normal in the gross. Micioscopically there aro a few groups of silver granules 
in tho tunica propria of the stomach and small intestine. Spleen sections show a few 
groups of silver granules in the pulp. Lii'cr shows on increase in periportal connective 
tissue and many of the Kupffer cells contain silver granules. Kidneys are normal. Micro- 
scopically the connective tissue stroma contains a few silver granules. Bone marrow of 
femur is cellular and contains several groups of silver granules. Brain and meninges are 
normal. 

Rabbit 15, Necropsy.— Negative except for slight ineroased pigmentation of the 

liver, spleen, kidneys and bone marrow. 

Babbit IG. Necropsy.— Skin, mucous membranes, eonjunctivae and serous surfaces 
normal, Thjmus, heart and lungs normal. Stomach and duodenum sections show a few 
groups of silver granules in tho fibroreCticular stroma of the corium. Liver i.? cirrhotic. 
Kupffor colls and periportal connective tissue contain sili’or granules. Spleen pulp contains 
a few groups of silver granules. Adrenals are normal. Kidneys show scattered, radially 
arranged interstitial lesions with the formation of small depressions on the outer surface. 
Theso areas also show epithelial alterations, nuth infiltration of round cells. Xn the non* 
affected areas the parenchyma cells and glomeruli arc normal. Bone marrow of femur ap- 
pears somewhat hyperplastic and contains many groups of silver granules. Brain and 
meninges nornuil. Cerebrum sections shoiv no cliangc. 

Babbit 17. Necropsy.— No external abnormal pigmentation. Serous cavities ore 
normal. Heart and lungs' normal. Stomach, small intestines, liver, spleen and kidneys 
contain deposits of silver granules. Bone marrow is of the mixed type and contains many 
groups of silver granules. Necropsy otherwise negative. 
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Table HI 

GBJ MG. Silver-Salvar>'Ax per IDlocram: Intravekocsl-7, One Per Cent Water Solution. Tot.vl ^Uiount Silver-Salvar.san Given = 2 369 
Grams. Total Amount or Silver Given = 238.8 mo. Per CtoiT or Silver Retained = 1.52 (JIyers) 

Kabcit 15. 
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66.7 MO. Silvee-Salvarsan per Kilogram Intravenously, One Per Cent Water Solution. Total Amount Silver-Salvarsan Given = 2.363 
Grams. Total Amount Silver Given = 337.9 mg. Per Cent op Silver Retained = 1.2 (Myers) 

R/VBBIT 16 
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Tabi^ V 

G6.7 WG. SiLVnit SALVAKSAN I’Eli KJLOGJtAM INTOAVENOUSLY, OKB PEB CENT WATEB SOLUTION. TOTAl, AMOUNT SiLVEJt 
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Table VI 

10 HO. Silveu-Salvabsan Peii Kiloouam Intravenously, Two Per Cent Solution in 0.4 Per Cent Sodium Culoride. Total Amount Silver- 
Salvarsan Given = 0.27G Grams. Total Amount Silver Given = 39.5 mo. Amount of Silver Retained = Trace (Myeils). 

Rabbit 18 
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S4th day (Novembcj- 3, 1921) Excellent condition. Sacrificed with chloroform. 
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Table VIII 

10 MO. Silveb-Salvausan Per Kilogram Intravenously, Two Per Cent Solution in 0.4 Per Cent Sodiuai Chloride. Total Amount Sil- 
ver-Salvarsan Given = 0.297 Grams. Total Amount Silver Given = 42.5 mg. Amount oe Silver Eetained = Trace (Myers) 
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Table IX 

10 MQ. Silver-Salvarsan Per Kilogram Intravenously, One Per Cent Water Solution. Total Amount of Silver-Salvarsan Given = 0.23-t 
Gram. Total Amount or Silver Given = 33.4 mo. Amount op Silver Retained = Trace (JIyers) 
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Eabbit 18. Necropsy. — ^Entirely negative except for a mild degree of liver cirrhosis. 
A few of the Knpffer cells contain silver granules. 

Babbit 19. Necropsy. — Liver arrd spleen contain a few silver granules. Kidneys show 
scattered areas of round cell infiltration. Tlie inteiwening Iddney parenchyma is normal. 
Bone marrow of femur contains a few groups of silver granules. Necropsy otherwise 
negative. 

Babbit 20. Necropsy. — Negative except that the liver, spleen and bone marrow con- 
tain a very few silver granules. Kidneys show a few scattered scars radially arranged in 
which there are marked interstitial and parench 3 'matous alterations. The intervening kid- 
ney tissue is normal. 

Babbit 21. Necropsy.' — Entire!}’ negative. 

DISCUSSION 

The experiments yielded no evidence that the repeated intravenous ad- 
ministration of silver-salvarsan into rabbits in doses of 10 milligrams per 
kilogram (equivalent to a clinical dose of 0.6 gram) or 66.7 milligrams per 
Idlogram (equivalent to a clinical dose of 4 grams) produces anj’^ severe tissue 
alterations. 

All of the rabbits that remained healthy and gained in weight during 
the course of the injections presented no pathologic tissue alterations at 
necropsy which could be attributed to silver-salvarsan with the exception of 
the deposit of silver granules found mainly in the liver, spleen, bone marrow, 
and kidneys. The amount of silver found on histologic examination corres- 
ponded very closely with the amounts found chemically after incineration 
by Myers. The animals that lost in weight showed kidney and liver lesions 
at necropsy and as a result a much gToater percentage of the silver Avas re- 
tained in the tissues. 

Before drawdng any histopathologic deductions in regard to the tissue 
changes that may be attributed to the silver-sahmrsan, one should first elim- 
inate the pathologic lesions that occur Avith a certain regularity in the out- 
Avardly normal rabbit. In aucav of the importance of the occurrence of spon- 
taneous lesions in the kidneys and in the livers of rabbits, Doctor Wm. Ophuls, 
1910-11, Professor of Pathology, Leland Stanford Junior Unwersity School 
of Medicine, made a careful study of these organs and incidentally of tlie 
heart and of the aorta in fifty rabbits. He states that the animals used Avere 
partly fresh animals from the market and partly animals raised in the labo- 
ratory. He further states that “Several old rabbits that had been in the 
laboratory for a year or longer Avere especially selected on account of the 
greater likelihood of the existence of renal or hepatic lesions in them. TAventy- 
eight rabbits, among them some of the old ones had entirely normal kidneys, 
nine shoAved parenchymatous lesions, three a feAv areas of eellulai; infiltration. 
In ten Ave found scattered small areas in AA’hich Avere marked interstitial 
lesions Avith the formation of small depressions on the surface. Pour of these 
proved to be radially arranged chronic septic foci Avhieh extended from the 
Aucinity of the papilla to the outer surface. In the other six eases the same 
arrangement of the ncAvly formed connective tissue in narroAv radial bands 
Avhich started deep in the pyramids Aims noticeable although no eAudence of 
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a septic infection could be discovered. The interstitial lesions were accom- 
panied by marhed epithelial lesions in two cases only, producing to a certain 
extent the picture of a chronic parenchymatous nephritis, although the le- 
sions were never very extensive. Lesions of the blood vessels or primary 
lesions of the glomeruli were not found in any case. Only six normal livers 
were encountered; the rest showed various stages of coccidial infection with 
more or less cirrhosis and sometimes cirrhotic processes in which coecidia 
could not be demonstrated. We are very strongly of the opinion that our 
findings throw very serious doubt on the numerous reports of the experi- 
mental production of cirrhosis in the liver of rabbits as this animal would 
seem to be entirely unsuitable for such experiments. No gross lesions of the 
heart or of the aorta were discovered in any of the animals.” 

Our experience in the routine examinations of apparently normal con- 
trol rabbits confirms that of Doctor Ophiils. We have also found that a large 
percentage of the rabbits have spontaneous kidney lesions and that more or 
less cirrhosis of the liver with romid-ccll infiltration is the rule rather than 
the e.xceptioii. Wo have further eiieouiitercd areas of rouiid-eell infiltration 
in the heart mnsele and brain, areas of bi-onchopncnmonia and arterioselerosis. 
It is evident therefore that all histopathologic deductions on rabbits should 
be made with a full knowledge of the occurrenoe of the spontaneous lesions. 
This would especially apply to o.xiicriments with the arsenic and mercury or 
bismuth compounds whore the drugs arc known to produce kidney or liver 
damage when administered in toxic doses. 

The experiments desci'ibed in this article wero undertaken primarily to 
study the retention and elimination of silver following the repeated intra- 
venous administration of silver-salvarsaii The histopathologic examinations 
made at necropsy wero undertaken with a full knowledge of the spontaneous 
lesions that frequently occur in the rabbit. The direct object of the histo- 
pathologic study was to determine whether silver-salvarsan in the doses ad- 
ministered produced any diffuse kidney lesions or any dostruotive lesions in 
the parenchyma cells of the liver and also to determine the sites of distribu- 
tion of the silver granules. There were no diffuse kidney lesions encountered. 
The parenchyma cells of the liver were in all cases well preserved. 

Our findings are essentially in agreement with those of Kollo, 1918, who 
states that Professor B. Pischor (Frankfurt a / M.) has determined that 
rabbits which had received more than 60 injections of 0.07 gram of silver- 
salvarsan per kilogram iutravenonsly eveiy second day showed no changes 
of the organs and Professor Goldstein obseiwed also no changes in the nerv- 
ous system. Symptoms of hypersensitiveiiess were also not observed in rab- 
bits after injections of silver-salvarsan every second day. 

Sohlossberger, 1920, states, "In rabbits that received 0.02-0.01 gram 
silver-salvarsan per kilogram every 3-4 days for 9-12 months, with a total of 
3-4 grams, no argyria of the skin could be demonstrated. The silver was 
deposited in the otherwise normal internal organs, especially in the ICiipffcr 
cells of the liver as shown by B. Fischer and to a sliglit extent also in the 
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kidneys. No functional injury could be demonstrated for the rabbits, which 
constantly increased in weight. ’ ’ 

In all of our rabbits that received repeated intravenous injections of 
66.7 milligrams silver-salvarsan per kilogram the silver granules were depos- 
ited in the Kupffer cells of the liver, rarely in the liver cells proper, and fre- 
quently in extracellular groups between the liver cell columns and in the peri- 
portal connective tissue. The bone marrow tissue in proportion to its size- 
contained even more silver than the liver. The granules were deposited in- 
groups lying free in the tissue and in heavily loaded phagocytes. The spleen- 
pulp contained many free groups of silver granules and a few silver-holding 
phagocytes. The interstitial tissue of the kidney contained many free silver 
granules and the tunica propria of the stomach and small intestine contained 
groups of silver granules and a few silver-holding phagocytes. 

In the rabbits that received repeated intravenous injections of 10 milli- 
grams silver-salvarsan per kilogram the silver deposits were inconspicuous. 
The silver granules were deposited in the sites enumerated above. 

The blood examinations were carried out as a preliminary study to- 
determine the effect silver-salvarsan exerts upon the cell elements of the 
blood. The results are given in detail in Tables II-IX. Blood volume deter- 
minations were not made on account of the unsuitability of the rabbit. Anemia 
Avas not produced in any of the eight experiments. The majority of the- 
animals shoived a gradual increase in hemoglobin and red cells. The ivhite 
cell counts and differential counts remained within the normal limits of 
variation. 

SUMMARY 

Kepeated intravenous administration of silver-salvarsan into rabbits in 
doses of 10 milligrams or 66.7 milligrams every 3-7 days for a period of 47-70’ 
days did not produce any noteivorthy tissue or blood alterations. 

In the rabbits that receh’-ed repeated intravenous injections of 66.7 milli- 
grams silver-salvarsan per kilogram (20 times the average clinical dose) many 
silver granules were deposited in the Kupffer cells of the liver, in extra- 
cellular groups between the liver cell columns and in the periportal connec- 
tive tissue. They Avere also found in the bone marroAv, spleen pulp, inter- 
stitial tissue of the kidney and in the tunica propria of the stomach and 
small intestine. 

In a relative Avay the amount of sih’-er found on histologic examinatiort 
of the tissues corresponded Avith the amount found chemically after incineration. 

The great individual variation in the amount of silver found at necropsy 
may have been due to preexisting lesions in the liver and kidneys. 

In the rabbits that received 10 milligrams silver-salvarsan per Idlogram. 

(3 times the average clinical dose) the silver deposits Avere inconspicuous. 
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THE EFFECT OP HIGH CONCENTRATIONS OP ALICALI UPON THE 
COLOR OP PHENOLSULPHONEPHTHALEIN* 


By Roger S. Hubbard, PhJ)., and D. Olan Meeicer, B.S., 
Clipton Springs, N. Y. 


I N tlio determination of the rate of phonolsulphonephthalein excretion a 
method is used in this laboratory very similar to that originally described 
by Eoivntrce and Geraghty'; a standard stock solution is prepared, and a 
fresh portion of the standard is used in every test by comparing the color 
produced by the dye in the urine with that of the standard in a colorimeter 
of the plunger type (Leitz-Dubosq). In preparing the standard solution 
1 c.c. of a sterile concentrated solution containing 6 mg. of the mono-sodium 
salt of phenolsulphonephthalcint is diluted to 2 liters in the presence of 
an excess of sodium hydroxide. Such a solution is ordinarily used up in 
about 6 mouths. 

It has been the custom to check the value of each new standard against 
that of the one previously in use. In almo.st every instance the results cor- 
responded perfectly; this can be illustr.ated by the following figures, which 
are typical of those usually obtained. A solution containing an amount of 
alkali only slightly in excess of that needed to develop the full color of the 
dye was prepared on January 8, and this solution had not changed its 
color, as determined by comparison with a new standard, on June 10. An- 
other solution was prepared on March 3 in which an excess of 10 c.c. of 
N/10 alkali over that needed to give the full color was used. Since the 
final volume was 2 liters, this gave an excess concentration of alkali of 
N/2000. This solution was also checked up on June 10 and showed no change 
in color. These results are in accord with those described by Rowntree and 
Geraghty.i 

•From Iho laboratories of the Clifton Springs Sanitarium and Clinic, Clifton Springs, 
New ToTlt. 

Received for pubHcatlon. June 27, 1924. 

tThe solution used was that sold by Hmson. "n’estcott, and Dunning:, for dctermlnlnff the 
renal function of the kidney. 
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On one occasion, lioivever, it was tlioiiglit that the color of a standard 
solution had faded. A new solution Avas prepared and it ivas found that 
the old solution had lost about half its color in approximately tivo iveeks. 
Inquiry brought out the fact that a much greater excess of alkali than usual 
had been used in preparing the poor standard. In order to avoid a repetition 
of such an error a standard solution containing the least possible excess of 
alkali over that needed to produce maximum color was prepared. This 
solution checked satisfactorily against other solutions at the time it Avas made, 
and recheeked satisfactorily after it had been in use about tAvo months. Later 
the color appeared to decrease; the solution Avas then reehecked, and it Avas 
found that it had lost about 25 per cent of its intensity. A further excess 
of alkali AA-as added to the solution, and the full intensity of the color Avas 
restored. It seemed as though the alkali had become neutralized in some 
way, possibly by exposure to carbon dioxide during the routine use of the 
solution. These experiences seemed to make it adAusable to Avork out the 
effect of an excess of alkali upon the rate of fading of the color of phenol- 
sulphonephthalein. It aa’js only AA’hen precautions Avere taken to insure the 
presence of the least possible excess of sodium hjTlroxide that fading took 
place in the presence of Ioav concentrations of alkali, and even then the color 
did not change until after the solution had been in use for a fairlj^ long time. 
It seemed to the authors that the addition of too much alliali AA'as more 
likely to occur and our investigations liaA-e been confined to the effect of 
such additions. 

A search of the literature AA-as made for a description of findings similar 
to those encountered. In a paper by Brightman, Hopfield, Meacham, and 
Acree- published in 1918 a study AA'as made of the endpoints and fading of 
phenolsulphonephthalein endpoints. They summed up the AA’ork of earlier 
iuA'estigators as folloA\-s on page 1,940: “ phenolsulphonephthalein and 

other indicators of this series shoAV A-ery little, if any, fading in an 

excess of alkali.” The italics occur in the orighial article. In the experi- 
mental part of the Avork they reported experiments in AA-hich 5 to 7 times as 
much alkali as Avas necessary to produce a complete change of the compound 
into its red-purple form AA-ere added, and shoAved by speetrophotometric meth- 
ods that no fading took place in scA-eral days. 

It seems probable that the sentence quoted above is intended to apply 
only to the effect of the presence of a smaU excess of alkali, for in a paper 
by Lubs and Acree^ AA-hich AA-as published in 1916 and a reference to AA-hich 
Avas given in the paper by Brightman et al just cited the folloAA-iug state- 
ment occurs on page 2,778. “It (the solution of phenolsulphonephthalein) is 
yelloAV in slightly acid solution, pink in stronger acids, and purple in AA-eak 
alkalies. Stronger alkaline solutions discharge the color, probably through 
hydration, and the colorless solution becomes colored again on the addition 

of acids.” 

In the article by RoAvntree and Geraghty^ in Avhieh the use of the dye 
for the determination of renal function Avas first described, the folloA\-ing 
directions for preparing the standard are given on page 598. “The standard 
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solution used for comparison consists of 3 mg. of phenolsulphonephthalein 
(or Y 2 c.e. of tlie solution used for injeetion) diluted up to 1 liter and made 
alkaline by the addition of onli/ one or two drops of 25 per cent NaOH 
solution. This is a beautifully purplish-red solution retaining its intensity 
for weeks or for an indefinite period.” The parenthesis occurs in the orig- 
inal sentence, and the italics have been introduced by the writers of the 
present article. No more definite descriptions or discussion of the effect of 
strong alkali upon the dye than these were found. 

For studying the effect of alkali upon the fading of the color of phenol- 
sulphonephthalein a concentrated solution of the dye was prepared by diluting 
1 c.e. of the stock dye solution (6 mg. of the mono-sodium salt) to 250 c.e. with 
distilled water. Solutions for the experiments were prepared from tliis by 
adding sodium hydro.xidc to 25 e.c. portions until the mn.ximum color was 
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obtained (approximately 11 c.e. of N/lOO sodium hydroxide were necessary) 
and diluting to 200 c.e. in the presence of enough sodium hydro.xidc to give 
a final excess concentration of normal, half normal, fifth normal and tenth 
normal alkali. Each of the solutions thus prepared eontaiued a concentration 
of the dye equal to that in the stand.ard used in the renal function test. 
The color of these alkaline solutions was compared from time to time with 
such standards as had been found satisfactory in the routine work, and with 
standards freshly prepared from the concentrated stock solution. The results 
are shown in the chart. The cuiwes show that all of the solutions lost color 
on standing, and that the rate of the color eliange was proportional to the 
excess concentration of alkali present. The relationship between the cun-es 
suggests the conclusion that some definite chemical reaction has taken place, 
tubs and Acree,’ as cited above, have suggested that such changes are due 
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to hydration, and there is nothing in the results reported to refute such a 
suggestion. "We confinned the statement of these authors that the color is 
partially restored by the addition of acid to the faded solution, but found 
that the full color could not be restored in a short period of time by this 
method. 

The experiments reported show that alkali when present in a concen- 
tration of N/10 or more destroys the color of phenolsulphonephthalein. The 
results discussed in the first part of the paper show that sufficient alkali must 
be used in preparing the solution if changes in its color are to be prevented. 
From the work as a whole it seems that a final normality of N/1000 to N/2000 
alkali is best for maintaining a permanent standard, but it is probably wise 
to cheek the strength of the color of the dye from time to time to be sure 
that no deterioration has taken place. A buffered solution of suitable hydro- 
gen-ion concentration and buffer content might be used advantageously, but is 
not necessary. 
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LABORATORY METHODS 


A NEW AND SHORTER METHOD FOR THE DETERMINATION OP 
UREA AND SUGAR IN THE BLOOD 


Bv B, Gkuskin, M.D.,* Chicago, Ii,l. 


W HILE blood chemistry has developed into a very elaborate branch of 
biologic chemistry and has expanded nntil it includes the examination 
of a considerable variety of blood constituents, it nevertheless remains a fact 
that sugar and urea represent in a good many, if not in most eases, a sufiScieut 
diagnostic guide to the ciinician. It seemed, therefore, that it -would be desir- 
able to devise a simple, reliable procedure for the determination of these two 
factors. Rapidity, too, is a very important consideration where the volume 
of work reaches a high level; as indeed is the case in many a hospital, now 
that a constantly increasing number of clinicians is appreciating the signif- 
icance of blood chemistry data. 

It is with the aims indicated above that the method offered in this paper 
was devised. In its favor are claimed increased simplicity and rapidity with 
nndiminished accuracy. The method is a new modification and a unique 
combination of old principles. 

As is well known the estimation, of urea, especially in the older methods, 
has been attended by difficulties of one kind or another; special apparatus, 
troublesome manipulation or a long lapse of time between the start and end 
of the determination. Some of the more recent modifications which depend 
on direct nesslerization of the blood filtrate, after incubation with urease, 
leave much to be desired as regards the tint and transparency of the solu- 
tions to be examined in the colorimeter. 

The method in brief is as follows: oxalated blood is incubated with spe- 
cially prepared urease solution. After incubation a protein free filtrate is 
prepared. One portion of the filtrate is used for the determination of sugar 
by the usual Folin-Wu technic and another portion is nesslerized directly for 
the urea nitrogen. It is necessary to prepare the urease tinder closely speci- 
fied conditions so that a minimum amount of bean substance is extracted along 
with the urease. Foreign bean substance consists of reducing sugars which 
raise the sugar value and materials -which interfere to a greater or lesser 
extent with nesslerization. However, if the directions given below for the 
preparation of the urease are reasonably closely followed, no serious difficulty 
will be encountered. 

In no ease will the blood sugar be found to be high by more than five or 

•Patholoelst. Mt. Sinai Hospital. Chicago, HI. 

Received for publication, July 1, 1924. 
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six milligrams as compared witli the regular Foliii-Wu method. This is a 
correction which may be applied if desired; but in the opinion of the author 
it represents an error which may well be tolerated in routine blood chemistry 
work, since blood-sugar results are reported as a rule to two significant fig- 
ures only. 

Procedure . — Measure 2 c.e. of blood into a glass tube (6" x 1") ; add 2 c.c. 
of urease solution (for preparation, see below). Mix by agitating slightly 
and incubate ten minutes at 45° to 50° C. Treat with 14 c.c. of tenth normal 
sulphuric acid and mix. Add 2 c.c. of 10 per cent sodium tungstate solution 
and shake ; filter. Two c.e. of the filtrate are measured into a Polin-Wu sugar 
tube and treated in the usual mamier.^ Five c.e. of the filtrate are measured 
into a tube graduated at 25 c.e. Distilled water is added to make about 12 or 
14 c.e. Ten c.c. of Nessler reagent- are now introduced and sufficient water 
to bring the volume up to 25 c.e. This solution is compared in a colorimeter 
with a standard which contains 0.075 milligrams of ammonia nitrogen and 
0.5 c.e. of the urease solution diluted with water and similarly and simulta- 
neouslj’- nesslerized. The result is expressed as milligrams of urea nitrogen 
per 100 c.c. of blood. This figure multiplied by the factor 2.14 gives milligrams 
of urea per 100 c.e. of blood. 

Comments on the Procedure . — It Avill be observed that manipulation is 
reduced to the simplest terms. Distillation or aeration of the formed ammonia 
is eliminated; the variety of reagents is reduced, and there is no need for 
standard alkali and acid solutions. A buffer solution for the urease incuba- 
tion is superfluous, the blood being naturally buffered. Tlie amount of filtrate 
obtained from 2 c.c. of blood is about 11 c.c., so that, where only a limited 
amount of blood is available, it would be possible to determine urea and sugar 
on 1.5 c.c. of blood; whereas, for example, a method like Van Slyke and 
Cullen’s requires 3 c.c. of blood for the determination of urea alone. 

Attention should be called to the behavior of the blood during precipita- 
tion inasmuch as it differs in one important respect from blood treated by the 
older method. It seems that the alcohol of the urease solution has the effect 
of causing the mixture to foam. It is obvious then that foaming cannot be 
taken as an indication of incomplete precipitation of the blood proteins. If 
it is desired to ascertain this point before commencing the filtration, it is only 
necessary to allow the precipitation tube to stand quietly for two or three 
minutes. The precipitate has a tendency to float toward the top and the 
color of the liquid beneath is pink in cases where the proteins have been 
incompletely precipitated. The acidity is then adjusted, in the usual man- 
ner, by careful addition of normal sulphuric acid. 

Preparation of Urease Solution . — Three grams of permutite’' are washed 
in a 250 c.e. Erlenmeyer flask with 100 c.e. of 2 per cent acetic acid and then 
successively vdth two 100 c.c. portions of distilled water. Five grams of 
powdered jack bean mealf and 100 c.c. of 30 per cent aqueous alcohol arc 
now added and the mixture is gently shaken for not more than ten minutes. 

It is then immediately poured on a suction filter previously prepared with a 


•Central Scientific Company, Chicago. 
fArlington Chemical Co.. Yonkers, N. T. 
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3-iiicli Buchner funnel and two laj'ers of No. 2 Whatman filter paper. (TIi.: 
filter should be prepared in advance so as to make it possible to filter imme- 
diately after shaking.) If the first 25 c.c. or so of filtrate are turbid they are 
returned to the filter. The filtrate should be not more than faintly opalescent. 
The filtrate is finally diluted with its own volume of 30 per cent aqueous alco- 
hol and is kept in the ice box. This urease will keep five or sLx weeks at ice- 
box temperature but it is safer not to use a solution that is older than four 
weeks. As soon as the clear urease solution cools down to approximately 
5° C., certain of the more difficultly soluble beau extractives precipitate, 
thereby rendering the preparation turbid. This turbiditj' may be disregarded 
except in the sense that it is necessary to shake before pipetting. 

The directions given above are for 150 to 175 c.c. of urease solution. If 
it is desired to prepare a larger quantity at one time, not only the reagents 
but the size of the filter, as well, should be increased proportionately. For 
example, if 450 e.e. of urease solution are to be prepared, instead of 150 c.c.. 
one starts with 9 grams of permutite in a 750 c.c. flask and quantities of bean 
meal and reagents arc trebled throughout. The time of shaldng remains the 
same, ten minutes, and a sufficiently largo Buchner funnel is employed so 
that filtration is complete in two or three minutes. Above all, the combined 
time of shaking and filtering should not exceed fifteen minutes. 

Analytical Data . — Each of a number of blood specimens was divided into 
throe parts. In one part, urea was determined by Van Slyke and Cullen’s 
method. Another part was analyzed for sugar by the regular Polin-lVu pro- 


Table I 

Ur.E.1 XlTBOOEK DETETAIIXATJO.V 
Results reported as mg. per 100 c.c. of blood. 


SPECIMEN NO. 

! VAN sltke-cullen 

Aimior.'s METHOD 

DIFFEEENCE 

1 

23 mg. 

22 mg. 

-3 mg. 

2 

29 mg. 

31 mg. 

+2 mg. 

3 

7 ipg. 

0 mg. 

-1 * 

4 

22 mg. 

22 mg. 

0 

5 

14 mg 

13 mg. 

-1 mg. 

C 

19 mg. 

IS mg. 

-1 mg. 

7 

SO mg. 

S2 rag. 

+2 mg. 

8 1 

43 mg. 

45 rag. 1 

+2 rag. 

9 1 

18 mg. 

IG rag. 1 

•f2 mg. 

10 

1C mg 

15 mg. 1 

-1 mg. 


•This blood was unusually low in utea nltroEcn by both methods. 


TabiX II 

Sugar BETErAnuATiox 


SPECIMEN NO. 

FOLIN-WU 

author’s method 

difference 

1 

240 mg. 

242 mg. 

+2 mg. 


100 mg. 

101 mg. 

+1 mg. 

3 

81 mg. 

79 mg. 

-2 Pig. 

4 

92 mg. 

93 mg. 

+1 mg. 

5 


355 mg. 

+3 mg. 

G 

89 mg. 

90 mg. 

+1 mg. 

7 

100 mg. 

101 mg. 

+1 mg. 

8 

Ill mg. 

109 mg. 

-2 mg. 


ncsults ore expressed as mllllsroms of sugar Per 100 c.c. of blood. 
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cedure. Fmally the third part was analyzed for both sugar and urea by the 
method described in this paper. The results are compared in Tables I and 11. 

These discrepancies are not greater than found between any two different 
methods used in blood chemistry or between duplicate results by the same 
method. 

The sugar values recorded above were reduced by five milligrams to 
correct for the slight sugar content of the urease solution. 

It will be seen that the results are aU in pretty fair agreement. Since 
these comparative tests were made, a large number of blood specimens has 
been analyzed by this method at my omi laboratory and in the Pathological 
Laboratory of the Mount Sinai Hospital, Chicago, HI. The results have been 
uniformly satisfactory in aU cases. 

Note : Acknowledgment is made to my associate, Dr. Harris, for helping 
me carry out the experimental work. 
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A MODIFICATION OF THE KEAMEE-TISDALL METHOD FOR THE 
DETERSHNATION OF SODHJM IN BLOOD SERmi"" 


By Russell L. Haden, M.D., ILvns-A.s City, E.ans.\s 


T he Kramer-TisdaU method^ for the determination of sodium in blood 
seiTun involves the direct precipitation of the sodium as sodium pyi’o- 
autimonate, filtration through a Gooch crucible, and weighing. The filtra- 
tion process has made the method rather uncertain in the hands of other 
laboratory workers. McVicar and Ross- state that: “Even ivith scrupulous- 
care, we found the method exceedingly temperamental and numerous failures- 
to secure good duplicate results remain unexplained.” The technic as originally 
described requires also the use of platinum dishes for the precipitation, al- 
though 'Wilson^ has shovni that tin dishes may be substituted. The precipitate 
adheres so closely to glass containers it cannot be quantitatively transferred 
therefrom. 

In attempting to obviate the difficulty and uncertainty of filtration 
through the Gooch crucible, we first tried fine alundum crucibles as sug- 
gested by Dr. Carl H. Green.'^ After a very few filtrations however, the- 
pores of the crucible became clogged and the readings were too high. 

"We have found that the filtration process may be avoided entirely by the 
use of the centrifuge and ordinary high form porcelain cmcible. A No. 0- 
cnicible wiU seat weU in the top of a 50 c.c. cup of an International centrifuge. 

^rom the Laboratorj- of Experimental Medicine. University of Kansas, Kansas City, Kas.- 
Beccived for publication, June 2, 1924 
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The precipitation is made directly in the weighed cmeible, which is tlicn 
centrifuged. The supernatant fluid is removed by decantation. By utilizing 
this procedure we have been able to get accurate check determinations and 
uniformly good results (Table I). All determinations have been made on 
1 c.c. of serum since a crucible larger than No. 0 will not seat in the centri- 
fuge cup. The trunnion ring holding a 50 c.c. cup can be reamed out and a 
larger crucible bo set directly in it, if it be deemed desirable to use 2 c.c. 
of serum. 


Table I 

ltEcow;r.Y OF Sodium from Knows Solutions of Sodium Ciilokidl 


CALCULATED 

MO. PER 100 C.C. 

RECO\’Er.ED 

MC. PER 100 c.c. 

ERROR 

PER CENT 

197 

193 

_2 

197 

181 

-S 

24G 

251 

2 

246 

253 

2 

296 

316 

7 

296 

312 

5 

34G 

357 

3 

346 

3C9 

4 

394 

399 

1 

304 

396 

0.5 

Arer. 296 

302 

2 


The teohnio which wc liave employed is as follows: 1 c.c. of blood senim 
or plasma is transferred to a weighed No. 0 Coors’ high form porcelain 
CTOcible. Kve c.c. of the potassium pyroantimonate reagent prepared as 
directed by Kramer and Tisdall is added. Two c.c. of D5 per cent alcohol is 
then run in drop by drop, the specimen being stirred continuously with a 
rubber tipped rod. Thorough stirring is very essential. After standing 10 
to 15 minutes the crucible is placed in the centrifuge cup and spun for 5 
minutes. The speed of the centrifuge should be gradually accelerated. The 
supernatant fluid is decanted completely, the last drop being removed by 
touching the rod to the edge of the crucible. Two c.c. of 30 per cent 
alcohol is then added. This should be allowed to ntn down the sides of the 
crucible, care being taken not to disturb the precipitate. The crucible is 
given a slight rotary motion until a bit of the precipitate spirals up the center. 
The crucible is again centrifuged and the supernatant fluid removed as before. 
The washing is repeated, making two washings in all. The crucible is placed 
in an oven at 110° C. for one hour, allowed to cool in a desiccator and weighed. 

Calculation.— The weight of the precipitate divided by the factor 0.1108 
equals the number of milligrams of sodium per 100 c.c. scrum, when 1 c.c. of 
scrum is used for the determination 

dibuooraphy 

iKramcr, B., and Tisdall, P. P.; Jour. Biol. CSiem., 1921, ilri, 407. 

!MoVicar, C. S., and Boss, Helen: Jour. Lab. and Clin. Med., 1923, in, 87. 
sWUson, S. J.; Jonr. Biol. Chem., 1922, I, 301. 

^Green, Carl H. : personal communication. 





THE USE OF BRILLIANT CrREEN-BILE FOR THE COLLECTION AND 

STHDY of TYPHOID STOOLS® 


By Leox C. HA^•E^■s. M.D., and Sophie A. Dehler, B.A., Montgomery. Ala. 


S PECIAL metliods for the isolation of B. typhosus from feces are numer- 
ous, and several of them are particularly useful. In aU of these, however, 
attention has been dii'eeted to the reeovei-y of the organism from the specimen 
after it reaches the laboratory, while the value of the specimen has diminished 
progressively with the time which elapses between its collection and its exam- 
ination. The specimen must reach the laboratory with the least possible 
delay to obtain a dependable result, since, with the methods of preserving 
tlie specimen usually employed, there is a rapid diminution in the number of 
viable bacilli of the typhoid-dyseuteiy group. 

Tliere are two methods in common use for the collection of such speci- 
mens. One is merely to place the feces for the examination in a clean con- 
tainer and start the examination as soon as possible after collection; in other 
words, have the specimen as fresh as possible. The other method consists 
in placing the feces in a solution of glycerin (20-30 per cent), which has 
the advantage of inhibiting B. eoR, bxit also, as xvill be shown later, has 'an 
inhibitory effect on the members of the typhoid group. Consequently it is 
open to the same objection of increasing unreliability with delay in 
examination. 

An excellent culture medium for typhoid stools would be one which in- 
hibits B. eoli and at the same time exerts no deleterious effect upon B. 
typhosus. The method which is here described accomplishes this result. 

DESCRIPTION OF METHOD 

Brilliaut green is dissolved in bile in a concentration of 1:1500. Difeo 
dehydrated bile is satisfactory and convenient, and has been used in the 
work described in this paper. After the dye is thoroughly dissolved in the 
bile it is dispensed into ordinary one ounce vide-mouth bottles, about fifteen 
c.c. to the bottle, the bottles are stoppered vith ordinary corks and sterilized 
in the autoclave at fifteen pounds for fifteen minutes. After sterilization the 
mixture keeps indefinitely. 

For feces one or two grams are added to the bottle. A larger amount 
interferes ivith the action of the bRe-dye solution and defeats its purpose. 

"When the specimen is received at the laboratory a loopful from the sur- 
face of the emulsion is plated immediately and this procedure is repeated 
after twenty-four and forty-eight hours, making three sets of plates from 
each specimen. The specimen is kept at room temperature in the meantime. 

*FVom Laboratories of Alabama State Board of Health, Montgomerj.', Ala. 

Received for publication. June 4, 1924. 
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Tln-oc platings on successive days arc important, because, as will bo slioivn 
later, the mimbor of positive specimens is doubled by this procedure. The 
technic after plating follows the common procedure. The cultures here de- 
scribed Avei'c strealced on crido agar, smspicious' colonics fished to Kusspll’s 
double sugar agar, and positive cultures agglutinated with known typlioid 
scnim of high dilution (1 :60.000). 

Exrnni MENTAL 

Tile value of field .studies of typhoid is largely dependent upon the value 
of single feces cultures Any method which increases the number of positive 
findings adds to the fniitfulness of carrier surveys and promotes accurate 
diagnosis of eases. It is known that bile i.s a good culture medium for the 
colon-typhoid group and that brilliant green inhibits B. eoli. If this dye 
exerts the same selective action in bile as in broth a eoneentration miglit be 
found which would permit tlie use of the bile for the multiplication of the 
typhoid bacilli originally present in the feces and at the same time prevent 
the enormous overgrowth of B. coli. 

Table I show.s the effect of varying eoneoutrations of brilliant green in 
bile upon pure cultures of B. eoli and B typho.sus. Bottles containing 15 c.c. 
of bile in wliicli the djv was dissolved in eoneoutrations from 1;750-1:.3000, 
were iiioculntod witli 0.1 c.c of broth cultures of these organism.s. The bot- 
tles wore then kept at ordinary room temperature for twenty-four Iiottrs, 
and 0.1 c.e. of tlie bile-dye solution plated. The table shows the number of 
colonics after twenty-four hours inenbalion in one .such c-xperiment. whieh 
is typical of all the re.snlts. 


Table I 


Gaowm OF B. 'rvpHosvs axd B. Coli ik t'ur.E Cin.'njiiE is Ekiluaxt Green-Bile. 
Tncubatiox of Sfeclme.ss .at Room Tcmper-vture 


COKCCKTTvA- 
TIOS’ OP PYE 

r„ 

6.0 

P|r 

6.6 

P„ 

T.2 

p„ 

7.8 

' B. TYPHO- 
' sus: 

, B, cow: 

j B. 'n’rao- 
' SUS. 

B. COLI : 

B. TYPHO' 

SUS: 

c. cow ; 

B. TYPHO- 
SUS: 

E. COLI : 

1:3000 



Innumer- 

Innumer- 

Innumer- 

Innumer- 

Innumer- 




' 5000 

able 

able 

able 

able 

able 

500 

1:2400 



Innumer- 


Innumer- 


Innumer-, 




' 300 

able 

500 

able 1 

300 

able 1 

50 

1:1S00 



Innumer- 

i 

Innumcr-| 


SH^jht in- 



able 

100 

able 

1 300 1 

able 1 


liibition 








50 ^ 

control 

1 

1:1500 



Innumer- 

1 

Innumer-' 


Sli"]it in- 




100 1 

able 

100 

able 

15 

hibitlon 

' 10 

1:1000 


200 

3500 

50 

2000 

10 ^ 

1000 

0 

1:750 

GO i 

100 

50 

20 

10 

12 

1.5 

0 

Control Bile 



1 Innumer- 

Innumer- 

Innumer- 

1 Innumer- 

' Innumer- 

Innumer- 

Avitlioiit <lyc. 

.able 1 

able 

i able 

able 

.nblo 

! able 

able 

able 


It is seen from Table I that while the selective action of brilliant green 
on B. coli takes place in bile, much larger amounts of the dye must lie used 
than in broth. Growtli of B. coli is inhibited at a concentration of 1:3000 
In bile, while inhibition of the typlioid haeillus docs not occur until the 
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dye is used 1:750. The amount of dye used in the method (1:1500) allows a 
considerable margin of safety on either side, being only one-half the con- 
centiatioii which inhibits B. typhosus and is double that necessary to com- 
pletely inhibit B. coli in pure culture. 

It is further seen from Table I that growth of B. coli is markedly in- 
hibited by all concentrations of brilliant green above 1:3000 at all H-ion 
concentrations of the bile. But at Ph 7.8 the differential action of the dye 
appears to be less marked. As one proceeds toward the acid side the in- 
hibitory action on B. coli is less effective. On this basis, we have used the 
bile-dye solution with the H-ion concentration adjusted between Ph 6.8 to 
7.2. If Difeo bile is used this adjustment is unnecessary. 

Table II indicates an increased inhibitory action of brilliant green in bile 
on both B. typhosus and B. coli at body temperature. Since the typhoid 
bacillus grows well at room temperature we have found that better results 
are obtained by incubating the specimen at 20°-25° C., i.e,, in . the room, 
rather than at 37° C. 

These experiments, then, indicate that brilliant green dissolved in bile 
in a concentration of 1:1500 will serve as a useful medium for feces cultures 
for typhoid. The H-ion concentration should be around Ph 7.0 and the 
specimen should preferably be allowed to stand at room temperature, because 
of the apparent increased activity of the dye at 37° C. 


Table II 

Growth of B'. Typhosus and B. Coli in Pure Culture in Brilliant Green-Bile Incu- 
bation OP Specimens at 37° C. 


concentra- 


0.0 

Ph 

6.6 

Ph 

7.2 

Ph 

7.8 










B. TTPHO- 


B. TYPHO- 


B. TYPHO* 


B. TYPHO- 


TION OF DTE 


OOIjI * 


B. 1 


B. coli; 


B. COLI : 


sus: 


sus: 


sus: 


sus: 


1:3000 

Inuunier- 


Innumer- 

Innumer- 






able 

0 

able 

able 

5000 

5000 

5000 

1000 

1:2400 

Inuumer- 


Innumer- 







able 

3 

able 

25 

5000 

30 

2000 

200 

1:2100 

Slight in- 


Innumer- 







hibition 

0 

able 

0 

1000 

0 

5000 

10 




Innumer- 






1:1S00 


10 

able 

50 

500 

0 

1000 

50 




Slight in- 






1:1500 


5 

hibition 

50 

100 

0 

5000 

100 

1:1250 

50 

0 

500 

10 

10 

0 

500 

10 

Control Bile 

Innumer- 

Innumer- 

Innumer- 

Innumer- 

Innumer- 

Innumer- 

Innumer- 

Innumer- 

without dye 

able 

able 

able 

able 

able 

able 

able 

able 


These facts were arrived at with the use of pure cultures. In order to 
determine its effectiveness for typhoid stools, known numbers of B. typhosus 
were added to specimens of feces received at the laboratory for other exami- 
nations. At the same time part of the same specimen of feces containing the 
same number of typhoid bacilli was introduced into a bottle of 20 per cent 
glycerin for comparative results. 

It is seen in Table HI that there is a striking increase in the recovery of 
B. typhosus from feces in the brilliant green-bile as compared with glycerin 
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Table III 


Becoveey op Known Numbers op B. Typhosus from Feces in 20 Per Gent Glycerin 
AND Beiluant Green-Bile 


1 

NO. B. TYPHO- 
SUS ADDED PER 
CM. FECES 

TOTAL 

SPECIMENS 

1 

OLYCEPJN 20 PER CENT 
SPECIilENS POSITIVE 

BRILLIANT GP.EEN-BILE 
SPECIMENS POSITIVE 

1 24 

IIP.. 

46 

HR. 

24 

ilTi. 

48 

HE. 

1 NO, i 

PER 

CENT 

NO. 

PER 

CENT 

NO. 

1 PER 

1 CENT 

NO. 

PER 

CENT 

500-2000 

1 19 

1 19 1 

100 

9 

47 

19 

1 100 1 

19 1 

100 

50- 100 

1 47 

1 14 

30 

5 

11 

37 

1 79 

43 

I 91 

10- 20 

1 27 

1 2 

8 

1 

4 

23 

' 85 

24 

ss 

2- 5 

7 

' 0 

0 

0 

0 

G 

' S3 

! 4 

' 57 

TOTAli 

1 100 

1 35 

35 

J5 

15 

So 

85 

' 90 

90 


solutions. In fact, in si.x of se%'en samples, as few as fliree oi- four typhoid 
bacilli were recovered from feces in the bile-dye solution in forty-eight 
hours, while none could he recovered from glycerin. The experiments snm- 
marized in Table III furtlier show that no deterioration of the specimen takes 
place up to forty-eight hours in the hile-dyc solution since the percentage 
of positive results is sliglitly higher than at the end of twenty-four hours. 
The same samples in glyeorin, on the other hand, show a progressive doerease 
in the number of viable tj-phoid bacilli. Tiie efficiency of the two methods is 
indicated by tlio total number of recoveries in eacli case. With glycerin this 
was 35 per cent and 15 per cent at the end of twenty-four hours and forty- 
eight hours respectively, while with the bile-dye solution, it was 85 per cent 
and 00 per cent. Reference to Table V shows that the tj-phoid bacillus con- 
tinues to multiply for seventy-two hours, or longer, since the number of 
positive results was doubled by plating on the third day. 

.rPPLICATION 

It is evident from the foregoing experimental evidence that brilliant 
green-bile permits the recovery of small numbers of typhoid bacilli from 
feces. Since the majority of the specimens received at a state laboratory 
come by mail from considerable distances it is important to have a depend- 
able method which minimizes deterioration due to the age of the specimen. 
The results obtained with such specimens constittite a severe test of the 
method. Table IV summarizes these results. Of 241 specimens, typhoid 
bacilli were isolated from 71 or 29 per cent. These specimens represent 
single samples from suspected cases of typhoid fever, and from convalescout 
and chronic carriers. Epidemiologic studies of a number of small rural out- 
breaks are responsible for the relatively large number of positive carrier 
cultures. 

Table IV 


Besults op Feces Exaaiinations Beceived in Brilliant Green-Bile 



TOTAL 

HO. POSITIVE 

PEP. CENT POSITIVE 

Suspected Carriers 

126 

14 

11.1 

Suspected cases 

115 

57 


Total 

241 





242 


THE JOURNAL OF L^VBORATORY AND CLINICAL MEDICINE 


Positive findings in practically onc-half of all single specimens sent by 
mail from suspected cases of typhoid bespeaks a high degree of efficiency for 
the method used. Since a considerable number of these cases were only 
suspected to be typhoid more than 50 per cent recoveries were obtained in 
this series with a single specimen in proved cases. 

The results summarized in Tables III and IV give evidence that the 
u.siial rapid diminntioii of typhoid bacilli in feces is prevented by suspension 
of the specimen in brilliant green-bile. Table V adds further evidence of 
the tnith of this statement. 


Table V 


Eesults 

OF Examinations of 

Field 

Specimens on 

Successive Days 



24 

HOims 

48 HOL'KS 

72 HOURS 

total 

Number Positive 


34 

57 

68 

71 


Table V further shows that if the specimens had been plated only on 
the da 5 ’' of arrival at the laboratory more than half of the positives would 
have been missed. If they were to be plated only once the third day is 
apparently the best time, but it is the routine procedure in this laboratory 
to plate on three successive days. An increased number of platings, in itself, 
increases the chances of a positiA’e result. 

DISCUSSION 

The tj'phoid bacillus begins to die in feces immediately and, in fact, 
its numbers progressively diminish in the intestinal tract after leaving the 
duodenum. This fact has necessitated the use for tlie recovery of tlie typhoid 
bacillus of the fresh feces or of some method of preservation. Successive 
platings in the laboratory have been valueless for the same reason. A method 
which permits the organisms of the typhoid group to multiply, not only 
enhances the value of the initial plating, but permits the use of repeated 
examinations with increased chances of success. Such a method is especially 
valuable in a state laboratory where delayed examinations are often neces- 
sary. Furthermore the likelihood of obtaining a positive culture from a 
single specimen is increased, since, even though the bacilli may be few in 
number in the original sample of feces taken, growth takes place and by the 
third plating the number of organisms has increased many times. The 
progressive diminution of the colon bacillus is a further factor in increasing 
positive results. 

The experimental work described in this paper deals with B. typhosus. 
The method however, has been used for paratyphoid A and B and the dysen- 
tery bacillus, with equal success. In other words, the method is useful for 
all members of this group. The bile-djm solution has also been used with 
success for blood and urine cultures. 

It is needless to point out the value of such a culture medium in field 
investigations of typhoid outbreaks. Such investigations must frequently be 
carried out at a considerable distance from a laboratory and it is not always 
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possible to obtain more than a single specimen from any one individual. 
Anything wliicli adds to the value of the result of a single specimen is a 
material aid to the epidemiologist. 

In a typhoid carrier survey now being conducted among food handlers 
the results so far indicate that a rate of approximately 2 per cent will be 
obtained with this method. The results of this investigation will be made 
the subject of a future paper. 

SUMMARY 

A solution of brilliant green in bile will inhibit B. coli and yet allow 
B. typhosus to multiply. This principle has been utilized successfully in 
the culture of feces for typhoid. It overcomes the loss of dependability re- 
sulting from delayed examination and permits recovery of the typhoid bacil- 
lus from the specimen even after several daj'.s. 


the use of autogenous vaccines in pulmonary diseases 

VHTII SPECIAL REFERENCE TO THE COHEN-IIEIST METHOD 
OF PREPARATION* 


By J. H. Clark, M.D., Piiiladelpiiia, Pa. 


TT is only within the past ten or twelve years that vaccines have boon used 
to any e.xtent in tlic treatment of pulmonary infections. Gillett' and 
Pirio“ in England, and Babcoek-* in this country reported favorably upon the 
use of autogenous vaccines in chronic bronchitis and asthma. ScheffegrelP 
has employed a mixed treatment with vaccines and pollens in hay-fever with 
benefit, while 'Walker,' and Hutcheson and Bndd,“ reported favorable results 
from vaccine therapy in cases of bacterial asthma. Many of the earlier 
failures Avere undoubtedly due to the placing of too much reliance on vaccines 
alone and not considering them as adjuvant to treatment. Within recent 
years their scope, in pulmonary infections, has increased greatly and many 
conditions that uere formerly treated by “watchful u-aiting” and unsuc- 
cessful surgical methods, have been successfully cured by I'accine thcrapj-. 

In a cursory revieu- of recent literature, one is stnick ivith the r-aricty 
of methods of administration of vaccines, their preparation and the diversity 
of conditions in which they are used. MincU employed autovaccines in 
chronic conditions and stock in acute. The sputum was cultured on three 
successive days, rough estimates of the different organisms present were made 
and an average of the three days computed. This average formed the basis 
of the autogenous vaccine. Noting that the bacterial flora in both the acute 
and chronic conditions was practically constant, he discarded this laborious 


•Prom the Laboratories of tlic Samaritan Hospital. Philadelphia. . . . „ 

Read before the May Meetlnjr, Eastern Pennsylvania Chapter, Society American Bac- 
teriologists. 

Received for publication, June 30, 1924. 
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method of preparation and later used stock vaccines solely, based on his pre- 
vious baeteriologic findings. The stock vaccine for chronic conditions con- 
sisted of 20 million pneumococci, 40 million tetrageni, 40 million micrococcus 
•catarrhalis and 400 million staphylococci per e.c. This was given every two 
days, with a rest of five or six days between the fifth and sixth injection, 
until ten doses in all had been given. In chronic conditions secondary to 
tuberculosis, he found neither febrile reaction, nor hemoptysis, but noticed a 
•diminution in the cough and improvement in the general health. It was also 
beneficial in chronic bronchitis. His stock vaccine for acute respiratory con- 
ditions was composed of 100 million pneumococci, 50 million streptococci and 350 
million staphylococci per c.e. One e.c. was given every two days, dropping to 
0.5 e.c. if the heart or kidneys were affected. It is interesting to note that 
healing was obtained by bnital shock in the acute conditions; if there was 
no shock there was no healing. Tliis e^ddently borders on the nonspecific 
(protein shock) reaction that has been utilized, at times, in typhoid fever and 
pneumonia. Later® he claimed remarkable cures in asthma, using the same 
stock vaccine for chronic conditions; he again noted a diminution in the 
quantity and purulent character of the sputum and improvement in the gen- 
eral health of the patients with pulmonary tuberculosis; he cured one-third 
■of his eases of emphysema and catarrhal bronchitis, improved markedly an- 
other third and considered an absence of betterment unusual. 

The favorable results obtained by Minet influenced other observers to 
■employ stock vaccines in both acute and chronic pulmonary infections. 
Bourges and Jabard® report a ease of emphysema and catarrhal bronchitis 
■with recurrent asthmatic attacks of several years standing, in which dyspnea, 
■even on exertion, disappeared after the sixth injection of Minet ’s stock vac- 
cine, injected every two days. Three months later all auscultatory signs and 
rales had disappeared and there was no recurrence of asthmatic attacks. 
These authors also report, as an instance of vaccine therapy, a case of lobar 
pneumonia, in which 1 c.c. of Minet’s stock vaccine for acute respiratory in- 
fections was given on the fourth day of the disease. Recovery followed a 
severe chill, sweat and initial rise of temperature, which later fell to normal 
nnd stayed there. 

Lambert^® reports cases illustrating the efficacy of vaccines in suppura- 
tive conditions of the pleura. In one, a case of an old purulent pleurisy, with 
fistula following operation, the cavity was made sterile after ten injections of 
an autogenous vaccine and closed by secondary suture. A second case of an 
old revolver woiuid of the chest, was cured by vaccine therapy alone, although 
two vaccines Avere necessary, a procedure that is often neglected in old indolent 
eonditions. DeYernejouR^ feels that in suppurative conditions of the lungs, 
surgical treatment should be completed by vaccine therapy and preferably 
autogenous vaccine therapy. 

Abadie and Dufau^® report a ease of abscess of the lung Avith gangrene, 
developing after a typical attack of typhus fcA-er, cured by autoAmccine. 
The sputum contained streptococci, staphylococci, Friedlander’s bacillus and 
H proteus AUilgaris. An autogenous vaccine made from these AA'as gh'en at 
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thi'Dc day intervals and after the seventh injection the patient ivas diseiiarged 
completely cured on the tiventy-fonrth day. 

Diifour and Ferrier” emphasize that if vaccines are not efficacious in the 
early acute ease, they may help in those becoming subacute to chronic, con- 
firming their opinion by reporting a ease of pleurisy and pulmonary con- 
gestion, Vvith fetid sputum, which was cured by autogenous vaccine. 

In this day of nonspecific therapy, one hesitates to advocate too strongly 
the employment of specific bacterial vaccines. Kolmcr*' says, “The treatment 
of disease by the administration of nonspecific agents has attracted a great 
deal of attention during the past few years. Indeed, it would appear that 
this form of therapy is in danger of being overused and its importance over- 
emphasized.” It is especially beneficial in bacterial infections due probably 
to an increase of eongestion about the foci of bacteria and absorption of the 
bacterial products, leading to an autoimmunization and hence specific stimula- 
tion. But docs it not seem pi'obable, if nonspecific substances will increase 
immunity against a definite organism or organisms, by specific stimulation, 
that speoifie, definite, bacterial vaccines will be even more efficacious? 

Assuming, for the moment, that the use of specific vaccines is just as 
beneficial as nonspecific, for a certain degree of success in vaccine therapy is 
probably duo to both effects, what type or types of definite bacterial vac- 
cines are considered to be the better, stock or autogenous? For prophy- 
lactic purposes stock vaccines are probably to be preferred (Jenkins”) or 
in the treatment of acute pulmonary infections (Jlinet”), but most writers 
agree that autogenous vaccines, i.e., those prepared from the patient's own 
bacteria, should be used whenever possible, especially in the vaccine treat- 
ment of disease. 

Autogenous vaccines to be successful should contain, preferably, the 
definite jnd determined organism or organisms, which are responsible for 
the condition and are not simply saprophytic. It is comparatively simple 
to grow bacteria from the discharge from an infected area, suspend them in 
phenolized saline, kill by heating, test for sterility and tell the physician 
to use so much. But how docs one know these arc the offending organisms? 
There are different methods of determining which bacteria are etiologic or 
pathogenic and which arc saprophytic. One method is by agglutination. 
■Walker" prepared dried bacterial allergens by repeated centrifuging with 
saline, alcohol and ether and performed skin sensitization tests with the 
same. Kolmer'® employs intracutaneous tests with bacterial suspensions; 
or one can test the bactericidal activity of the blood by the Lacy-Hoist 
method.” All of these methods, however, require more apparatus, simple 
though it may be and are time-consuming. 

IVright” working in South Africa on pneumonia, noted that blood flow- 
ing from capillaries had bactericidal activity not present in defibrinnted, 
or citrated blood or serum. Cohen and Heist," using the Laey-IIeist metiiod, 
stated that the bactericidal activity of eoagulablo blood offered a means of 
determining natural or acquired immunity. They emphasized" the impor- 
tance of using "unaltered, eoagnlable, whole, flowing or living blood.” Later 
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Cohen-® suggested the possibility of separating bacteria, that are etiologic and 
infecting, from those that are merely saprophytic and nonpathogenic, in 
copious discharges containing many types of organisms, by growing the 
infected material directly in whole blood. For in working ivith Heist and 
later Borrow, he had determined that, “blood of human beings possesses 
bactericidal power against large numbers of organisms; that the blood of 
an individual differs in its bactericidal power against different organisms; 
that bactericidal power against a particular organism varies in different 
individuals ; that in the discharge from an infected area, organisms can usu- 
ally be found, against which the blood of the infected person has little or 
no bactericidal poiver; that frequently in such discharges or on such area 
other organisms are found against which the patient’s blood has good bac- 
tericidal power; that organisms that are supposed to gTow well in human 
blood, fail to grow at all in the blood of some individuals; and that organ- 
isms that are supposed to grow poorly or not at all in human blood, may 
grow with the greatest vigor in the blood of other individuals.” It was felt 
that organisms growing in whole blood was strong presumptive evidence 
that they ivere responsible, either as an etiologic or complicating factor, and 
that when no growth was obtained, they were probably saprophytic. This 
led to growing the infected material directly in Avhole blood, plating and 
identifying the organisms and making a vaccine from the growth so ob- 
tained. It had the distinct advantage of saving time and presumably finding 
the offending organism by a single simple procedure. The method consisted 
in merely coating the bottom of a sterile test tube with some of the discharge, 
collecting whole blood aseptically and placing it immediately in the test tube 
and incubating. Contaminating or nonpathogenic bacteria usually disap- 
peared when grown in the whole blood of the patient studied and as a general 
rule pure cultures of a single organism Avere obtained. Cohen and Heist®* 
reported seAmral eases of different types of infection successfully treated by 
autogenous Amecines prepared in this manner, but Avere conservatiAm in the 
conclusions draAAoi, one of Avhich stated, “AAdien an organism present in the 
respiratory passages, sputum or feces groAvs in the Avhole blood of an in- 
fected indmdual, there is a probability that it may be the etiologic or com- 
plicating organism.” 

In oui' Avork in connection Avith the asthma and hay-fever clinic at the 
Samaritan Hospital, Ave Avere disagreeably impressed Avith the time-consuming 
method of plating and fishing colonies in preparing vaccines and often dis- 
appointed in the results obtained, even though sensitization tests Avere per- 
formed in some eases and Amccines made from the organisms causing posithm 
reactions. The Cohen-Heist method of groAving offending bacteria appealed to 
us as time saAdng and extremely simple and seemed to do away Avith the neces- 
sity of sensitization tests. In seAmral cases noAV, Ave liaA'^e used the Cohen- 
Heist method Avith gratifying results, only a feAV of Avhich Avill be reported. ^ In 
preparing Amecines from sputum Aim haAm modified somcAvhat the original 
technic. Specimens of sputum are collected after the mouth has been Avashed 
out AA'ith a mild antiseptic solution. The sputum is then AAmshed in a fcAV 
changes of sterile saline and a small quantity placed in the bottom of a 
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sterile test twbe. This is covci'cil with about fiA'c cubic centimeters of blood 
freshly drawn from the individual, collected in a sterile syringe with the' 
usual aseptic precautions. The whole is iiicixbatcd for eighteen to twentj'- 
four hours. No attempt is made at identification, beyond morphology and 
staining characteristics. Tlie growths obtained have been, with one excep- 
tion, single pure cultures (Case 3). Nor have there been any instances of 
contamination with the usual laboratory contaminants. 

Case 1. — ^Young adult niale. Gave a liistorj' of having been gassed in the war. Had 
complained since then of loss of weight, persistent cough and a slightly fetid sputum, 
moderate in amount. A vaccine was prepared by the Colien-Heist method, yielding a 
Streptococcus, Injections were given at four day intervals with only slight local reactions. 
After five weeks the patient had gained eleven pounds in weight. The disagreeable odor 
of the sputum had disappeared and congU practically ceased. 

Case 2.— Male aged forty. Following a submucous resection and tonsillectomy, there 
developed fever, cough and copious fetid foul-smelling sputum, ollensive and almost un- 
bearable to patient and family alike. X-ray confirmed tlio clinical diagnosis of pul- 
monary abscess. An autogenous vaccine by the Cohen-Bcist method gave a large gram 
positive coccus. Injections were given at four day intervals, with practicall}’ no local reac- 
tion. After throe injections the sputum diminished in amount and lost much of its former 
offensive odor and the general health improveil. A few weeks later a second vaccine was made 
in the same way from a gram positive coccus Artificial pneumothorax was performed and 
a euro effected together with the second autogenous vaccine. The patient has gained forty-five 
pounds in weight and is back at work. 

Case 3. — ^Male aged sixty-six. Has .suffered for the past twenty-two years with 
chronic bronchitis and bronchiectasis. Sputum almost one quart daily. Vaccine was at- 
tempted in this case solely as a palliative measure to tiy* to diminish tho quantity of 
sputum. The Cohen-Hoist method yielded a Streptococcus and Staphylococcus. The sputum 
has decreased in amount to about a half-pint. The cough during the day has almost en- 
tirely disappeared, but there are still paroxysms in the morning until the bronchiectatic 
cavities have been emptied of the secretion accumulated during the night. Tho patient has 
returned to work after six months absence. 

Case 4.-— Male aged forty-eight. For the past fifteen years has suffered from chronic 
bronchitis and asthmatic attacks. The usual sensitization tests had yielded negative re- 
sults. Culture by the Cohcn-IIclst method gave a Streptococcus. It is now four months 
since the vaccine treatment has ended. The cough has entirely disappeared and benzyl 
benzoate has controlled the asthmatic attacks. 

Tliese four cases illustrate the kind of result we have obtained by 
autogenous vaccine therapy in pulmonai*y infections. Our experionee is not 
large, nor are all cases entirely successful. AVc know in certain suppurative 
conditions, the results obtained by autogenous vaccines arc striking, even when 
used alone. ^Vc feel in other conditions, that they form a distinetly bene- 
ficial adjuvant to treatment. We submit the Cohen-Heist method of prepa- 
ration, as it lends itself as a rapid and simple means of preparing an autog- 
enous vaccine, offering, in addition, the detection of organisms against 
which the individual has no demonstrable immunity. 
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THE USE OF ACETYLENE GAS FOR HEMOGLOBIN ESTIMATION* 


By H. R. Miller, M.D., New York City 


I T is well known that carbon monoxide as it passes through fluid blood com- 
bines with hemoglobin to form carbon monoxide hemoglobin. Similarly 
nitric oxide, under the same circumstances, forms nitric oxide hemoglobin. 
Both these products are stable. 

In 1892 Hoppe-Seyler’- reported a method for hemoglobin estimation based 
upon the knowledge that hemoglobin and carbon monoxide enter into a per- 
manent union. 

In 1901 Haldane^ reidsed the method, employing Gower’s hemoglobin- 
ometer. For a standard he used 1 per cent ox or sheep blood having an oxy- 
gen capacity of 18.5 volume per cent, saturating the blood with carbon mon- 
oxide. The blood to be tested is laked, bubbled ivith illuminating gas and 
matched against a known standard. 

Palmer® in 1918 further modified the method. Human or ox blood of an 
oxygen capacity of 18.5 volume per cent, is defibrinated. The oxygen capac- 
ity is determined by the Van Slyke method. A 20 per cent solution of blood 
is made with 0.4 per cent ammonium hydroxide, through which illuminating 
gas is passed for ten minutes, then carefully scaled and preserved as a stand- 
ard. To carry out a hemoglobin determination of unknown blood a 1 per 
cent solution of unlaiown blood is laked in 0.4 per cent ammonium hydroxide 
solution, and then saturated with illuminating gas. It is matched in a color- 
imeter against a standard consisting of a 1 per cent solution freshly pre- 
pared from the original 20 per cent standard and newly resaturated witii 
illuminating gas. The standard is set at 10. The calculation is made by 
dividing the known by the unknown and multiplying by 100. This method is 
trustworthy and accurate. 

Carbon monoxide is not always on hand, especially for bedside studies, 

^his study was carried out with the support of the Rosa Rossbach Memorial Fund. 
Received for publication. June 10, 1924. 
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and for many occasions it may be inconvenient or impractical to employ it. 
I have, therefore, substituted acetylene gas for carbon monoxide. This gna 
readily unites with hemoglobin to form a combination almost as permanent 
as carbon monoxide hemoglobin. It has the advantages of being readily pro- 
duced, of being less toxic and disagreeable when used in ordinary amounts 
in an open room. I have found it convenient to obtain acetylene gas by 
dropping a very small piece of calcium carbide (about 50 mg.) into an ordi- 
nary 15 c.c. test tube half full of tap water. Gas is generated immediately, 
the tube is quickly stopped with a rubber plug through which a tube con- 



nects with a piece of rubber tubing fitted over a narrow capillary pipette (see 
illustration). The capillary tube may now be led into the solution of blood 
ready for saturation. A few seconds of bubbling will cause a change to n 
pink color typical of acetylene hemoglobin. 

The use of acetylene gas in hemoglobin estimation has proved practical 
for the Palmer and Sahli methods. The Palmer method represents a simplifi- 
cation of the Hoppe-Scyler and Haldane principles. Acetylene can be sub- 
stituted for carbon monoxide. The original 20 per cent standard is prepareil 
with acetylene gas; stored in the dark and on ice it will keep for several 
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inontlis. As yet we liave had no opportunity to test its keeping quality be- 
yond nine weeks. 

The use of acetylene gas is also applicable in the estimation of hemoglobin 
by the Sahli hemoglobinomcter. Two millimeters of freshly drawn blood are 
raised into an accurately gauged Sahli pipette and promptly emptied into 
0.4 per cent ammonium hydroxide solution previously poured to the 10 mark 
into the calibrated Sahli tube. Into this tube acetylene gas is led for a fe\B' 
seconds through a fine capillary pipette, taking care not to raise the fluid by 
bubbles onto the sides of the tube. Ammonium hydroxide solution (0.4 per 
cent) is now added drop by drop until the solution is matched in the Sahli 
instrument against the acetylene treated standard. The standard is prepared 
by treating 2 mm. of blood of a known oxygen capacity of 18.5 volume per 
cent with 0.4 per cent ammonium hydroxide, saturating the solution with 
acetylene gas. This tube is covered with sterile oil, or better, hermetically 
sealed. A small amount of toluene added to the standard helps preserve it. 
When not in use it should be kept in the dark and on ice if possible. 
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THE USE OF ULTRA-VIOLET RAYS FOR THE POLYCHROMIZATION 

OF METHYLENE BLUE="= 


By Stanley U. Marie and Joseph T. Raleigh, Boston, Mass. 

T he ultra-violet ray has been found by us to be very efficient in bringing 
about the polychroming of methylene blue in connection with Romanowsky 
stains. 

Comparative tests have shown that the preparation of Romanowsky stains, 
in which the polychroming of methylene blue is required, can be accomplished 
in much less time by the use of ultra-violet rays than by any of the method.s 
now in use. 

The method used by us is as follows: Dissolve 1 gram of methylene blue 
in 100 e.c. of a 0.5 per cent solution of sodium bicarbonate in distilled water. 
The mixture is exposed to the rays of any ordinary are lamp or any other 
lamp capable of supplying the ultra-violet ray in appreciable quantities for 
from ten to thirty minutes, depending on the amount and depth of methylene 
blue mixture, also the type of lamp. A shallow dish five inches in diameter 
is to be recommended. When the mixture is cool, add slowly without filtering 
500 c.e. of a 0.1 per cent yellowish eosin solution until the mixture loses its 
blue color and becomes purplish with a metallic luster on the surface in 
which a fine black precipitate is formed. Filter this precipitate on paper and 
allow it to dry spontaneously. One-tenth of a gram of this dry powder is 
dissolved in 60 c.e. of acetone free methyl alcohol. 


•From the Chemical Technical Laboratories. Boston, Mass. 
Received for publication. July 1. 1924. 


The Journal of 
Laboratory and Clinical 
Medicine 


■Voi,. X St. Louis, ilo., December. 1924 


No. 3 


Editor-in-Chicf: WARREN T. VAUGHAN, M.D. 

Richmond, Va. 

ASSOCIATE EDITORS 
Dennis E. Jackson, M.D. - * Cincinnati 

Paul G. Woolley. M.D. - - Deteoit 

J. J. R. Macleod, M.B. - - - Toronto 

Roy G. Pearce, M.D. • * Akt.on, Ohio 

W. C. MacCarty, M D. - BocHESTEr., Minn, 

Gerald B. Weed. M.D. - Colorado Springs 
Victor C. Myers, Pir.D. - • Ioiva City 

MARsn PiTZMAN, M.D. • • ♦ St. Louis 
Bussell L. IIaden • - Rosedale, Kas. 

John A. Kolmer, M.D. • Philadelphia 
Rodert a. Kilddfpe, M.D. ♦ Los Angeles 
A . Parker Hitchens, M.D. • Washington 

Official Organ of the American Society of Clinical Pathologists 


ConiMtf of this Journal Copyright. by The C. V. Mosby Company— All Rights Reserved 
Entered at the Post Office at St. Louis. Mo., as Second Class Matter 


EDITORIALS 


Research 

T T falls to the lot of feiv indeed to make a complete invc.stigntion of any 
pi'oblem 01- to carry it to the uttermo.st houndarie.s of its eventual po.ssi- 
bilitios. 

The final solution of seieiitific problems de uovo ei in toto is more often 
tbe result of the work of many than the fruition of the labors of one. Just 
as a crystal reflecting light fvosn a myriad, of facets will vary in hrilliance in 
mceordnnee with the angle from which it is viewed, so will a scientific problem 
pre.scnt a varying angle of attack in accordance with the viewpoint of the 
«b.scrver. One carries bis work, perhaps, to what appears to be a point of 
completion ; another, following, advaiicc.s the study still another step. Like 
the formation of a mosaic, each bit of work ultimately fits in somcuhcie in 
the great design which, in essence, is the work of many rather than the 
■expre.ssion of the completed pitilJOse of one. 
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Research, scientific investigation, the patient inquiry and the laborious 
acquisition of information are often, if one does not pause to think, held to 
be the prerogative of the professional investigator and to connote a vast ex- 
panse of laboratories with their association of equipment, expense budgets 
and so on. 

All these, of course, render the worker’s path more easy and his oppor- 
tunities more accessible but the essential prerequisite for scientific investiga- 
tion lies in the possession of imagination and the power of acute observation 
coupled with an infinite capaeitj’- for taking pains — ^whieh is a definition that 
someone has given of genius. 

Laennec discovered the principle of the stethoscope with no greater 
equipment than a cardboard tube — ^but observation and imagination preceded 
and accompanied his discovery without which, indeed, it would not have 
been made. 

Every man thoroughly and actively interested in the practice of medicine 
is and should be a potential investigator and research worker. Textbooks of 
medicine, surgery, diagnosis, therapeutics — ^what you will — are, in essence, 
the compiled and correlated individual observations of the multitude. The 
classical and "typical” descriptions of disease are merely the sum total of 
a host of "lowly ease reports” gathered in serried array; new methods of 
treatment often have their origin in the imagination of single observers; 
their final evolution and evaluation is more often the sum total of the labors 
of many. 

The study of carefully kept case records ; attention to and cogitation over 
what in themselves are minutiae ivith an investigation of what imagination 
suggests as their possible ultimate significance is just as truly research as an 
abstruse investigation secluded ivithin the Avails of spacious laboratories. 

"Theory,” says Hippocrates, "is the floAver, not the root of experience.” 

"Put off your imagination as you take off your overcoat Avhen you enter 
the laboratory,” says Claude Bernard, "but put it on again as you do your 
overcoat Avhen you leave the laboratory. Before the experiment and betAveen 
AA^hiles, let your imagination Avrap you around; put it right aAvay from you 
during the experiment itself lest it hinder your observant poAver”— thoughts 
as applicable to clinical as to laboratory studies. ' 

Eimry physician should be an inAmstigator, a research Avorker in essence 
even if his studies enlighten no one but himself, but if to keen obsei’Amtion 
and careful thought he couples a capacity for taking infinite pains, he cannot 
aAmid some addition, hoAveimr minor, to the sum total of medical knoAidedge. 

The clinician and the investigator are one in their object. The labors of 
one are assisted, corroborated, proved or disproved and finally evaluated by 
the aid of the other. Clinical and laboratory medicine are not separate 
entities but inseparable associations and a part of one Avhole Avhich is the 
thought behind the name and raison d’etre of this journal. R. A. K. 
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The Evolitiion of a “Standard'* Methodof Complement Fixation in Syphilis 

\ FTER nearly twenty years of painstaking effort the complement-fixation 

test has come to occupy a definite and fairly well defined place in the 
clinical and laboratoiy study of syphilis and, in the interest of uniform and 
strictly comparable results, the attention of serologists and clinicians is now 
focussed upon the problem of evolving a technic acceptable for uniform 
adoption. 

The problem has been studied by various investigators and groups from 
various angles but while much has been done and various methods of per- 
forming the test proposed, their general adoption or even wide-spread trial 
has not followed for reasons which need not be elaborated. 

It is rather apparent that, to secure its general adoption, the standard 
method, if it be not the joint product of a delegated group, must have, to 
secure its general trial and eventual adoption, the accolade of approval offi- 
cially or semi-officially conferred upon it in so unmistakable a manner that it 
will be impossible for the conscientious worker to ignore it on any grounds. 

Service or cooperation with such a group engaged in such a problem 
should be considered a public duty and there already exist two representative 
bodies of laboratory and clinical workers preeminently fitted to conduct such 
a survey, one of which has already manifested a collective interest in the 
problem: The American Public Health Association, and the American Society 
of Clinical Pathologists. 

The personnel of cither — or better, of both — of these organizations fur- 
nishes an unimpeachable fomm for the presentation and discussion of ideas 
nnd a representative body by which investigations may be conducted. If a 
consensus of agreement can be reached by either or both in conjunction, its 
tenor will be sufficiently representative and authoritative to cause it to bo 
heard and respected. 

In order to avoid unnecessary repetition of completed investigations whose 
accuracy and significance is accepted, an important preliminary to such an 
investigation, it might be suggested, would be the collection and analysis of 
opinion as to the essential desiderata to be incorporated in a standard technic 
and from which the specifications of such a technic could be constructed. 

Next in order, because of the difficulty of securing a general acceptance 
of methods with 'which a certain proportion of workers may be more or less 
unfamiliar and in favor of which, accordingly, they arc apt to be reluctant 
to cast aside those well tried by time and personal experience ; and in order 
to avoid the impression of personal bias in the investigation it would seem 
logical as well as feasible to select from those methods in the field at large, 
those which claim or appear to most nearly approximate the requirements 
for a standard teclinic. 

By apportioning these for comparative trial among the personnel of the 
investigating bodies it should then be easy to secure within a short space of 
time a sufficiently large number of comparative tests without unduly burden- 
ing any worker or laboratory. 
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One thousand tests bj" one hundred ivorkers gives a total of one hundred 
thousand reactions for comparison and analysis in much less time than would 
be possible for one and, in addition, the personal factor is minimized in their 
analysis. 

By the same method when, at any time, an apparently irreconcilable dif- 
ference of opinion arises in the consideration of essential desiderata, its thor- 
ough comparative investigation is rapidly attained. 

If, at the end of such a comparative trial, the field can be narrowed down 
to one or two or three methods which excel preeminently, the further investi- 
gation may be concentrated upon these in the endeavor to see which is the 
most satisfactoiy and adaptable to the standard specifications; if none, them 
the construction of a new technic is indicated and the pathway toward it 
cleared of many obstacles. 

Coincidently with the conduct of such an investigation and analytic- 
survey of the whole, a similar collective study of the parts may be made with, 
reference to the acceptable standard for reagents and so on. 

It is much more likely that the adoption of such a proposed standard 
method — which, after all, is the crux of the problem — would more rapidly 
.follow such a collective and authoritative report, than as a sequence to the- 
work of individuals or individual groups. 

Even if such a collective investigation should fail at the first attempt,, 
to evolve a perfectly satisfactory and acceptable standard method, it could 
not fail to finally rid the field of its present impedimenta • of loosely con- 
structed methods which, it must be admitted, abound in general iiraetice. 

It is not to be assumed, nor would it be tolerated, that any method by 
whomsoever proposed, should constitute the final and irrevocable solution- 
of the problems inherent in complement-fixation tests. Investigations as to 
the mechanism and significance of this phenomenon should and would, un- 
doubtedly, continue but their results should be more readily approximated for- 
study and analysis when the methods Avhereby they ivcre obtained arc more- 
strictly comparable than they are at present. — B. A. K. 


The Gorgas Memorial 

D URING- the past year, throughout the United States, the work of organ- 
izing the Gorgas Memorial State Governing Committees has been pro- 
gressing. In some states the response has been most enthusiastic, ivhile in 
others considerable effort has been necessary to bring home to the doctors- 
the impoi’tanee of this moi'-ement to them, indiAddually and colleethmly. In- 
asmuch as the Gorgas Memorial is primarily a medical movement and as such 
must haAm the united support of the profession if it is to make the proper 
impression on the general public, Ave take this occasion to outline briefly the 
Gorgas plan and to request the cooperation of our colleagues in bringing to 

a successful issue this national health program. 

We are planning to establish a memorial for our former chief, Major- 
General WilUam Crawford Gorgas, not of marble or bronze, but a permanent. . 
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living organization in the form of a great health fonnilation typical of his 
work in research and curative metlicine, that will unite laymen and doctors 
in an intelligent effort to obtain better personal health — a health guild that 
will be supported and directed by the representatives of curative medicine. 

The Gorgas Memorial eonsi.sts of two phases: 

1. An In.stitutc in Panama for research in tropical diseases. 

2. A health edueational program in the United States and 
other countries that wish to cooperate and participate iu 
the movement. 

IVe are living in an ago when people are knocking at all doors of knowl- 
edge and demanding that they be admitted. In the field of medicine who are 
so well fitted to meet this demand as those actually engaged in the practice 
of medicine? The doctors have a tar more interesting and important message 
to deliver than any other group. 

In the United States today there is scarcely a community that has not 
its quota of irregular “medical practitioners,” so-called. In many states 
there are strong organizations of the representatives of the various cults, 
whoso theories are imposed upon an uninformed public Public ignorance is 
encouraged by profe,s.sional reticence and the result is the astounding growth 
of unscientific methods. If the profession is to maintain the high standing to 
which centuries of labor in behalf of suffering mankind entitles it, it is essen- 
tial that a definite organized effort be made to familiarize the public with 
.such facts as will impress upon it the importance of medicine’s contributions 
to human welfare. A constant fund of proper health information through the 
newspapers, magazines, lectures, moving pictures and the radio, furnished 
by medical men and women of known reputation and standing, will direct the 
public to the proper source for medical advice and gradually eliminate the 
irregular practices constantly increasing. 

One of the objects of the Gorgas Memorial is to furnish a channel 
through whieli this kind of information may be disseminated. It cannot bo 
done by individual physicians It must be conducted by a dignified, ethical 
organization, controlled by the medical profc.ssioii. The name of Gorgas is 
synonymous with “better health.” No more appropriate name could bo 
adopted for a movement that has for its object, f/ic dcvdopme^lt of cooperation 
heitveen the puMic and scientific medicine for the purpose of improvinff health 
conditions hy implanting the idea in the mind of every individual that scien- 
tific medicine is the real authority in all health matters and as such should he 
recognized as the source of health instruction. 

Before we a.sk tlie public for financial and moral support, it is essential 
tliat the doctors of the country unite in support of this program. As a means 
to this end. Governing Committees are now in process of organization, on the 
basis of 100 members to every 1,000,000 population in eacli state. Seventy- 
five per cent of the personnel of each eoinmittec will consist of medical men 
and 25 per cent of influential laymen and women. The permanent activities 
of the organization will be supcrvi.sed by these committees in tlicir rc.spcctivc 
|>tates, in cooperation with the National Executive Committees. 
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An organization cannot operate Avitliont funds. "We are endeavoring to 
raise an endowment of $5,000,000, the interest only of which will be utilized 
to carry on the work. The principal will be invested in trust securities and 
remain intact. None of the money thus obtained will be spent for buildings 
or equipment. The Republic of Panama has donated the site and guaran- 
teed the initial buildings and equipment for the tropical research laboratories, 
in recognition of Gorgas’ great work in Panama. Those imdted to serve as 
Founder members of the State Governing Committees are requested, as they 
accept membership on the Committee, to subscribe $100 to the Endowment 
Ffind, payable within t\vo years. Every individual on the State Committee is 
a contributing member. Wlien the medical nucleus of the organization is 
complete, a general appeal for funds will be made to the public. 

The American Medical Association, at its recent meeting in Chicago, 
passed the foUowdng resolution: 


“EESOLtTJD, That the House of Delegates of the American Medical Asso- 
ciation, convinced of the great promiEe which the Gorgas Memorial contains 
of benefit to humanity through improved knowledge of preventive medicine 
and tropical disease, and of its peculiar adequacy, as a tribute to our great 
leader and sanitarian, recommend to the organized profession of the coun- 
try, through its constituent state and county societies, the enthusiastic 
support of the project.” 

J. A. Witherspoon, Tennessee, 
Joseph Rilus Eastman, Indiana, 
Thomas Cullen, Maryland, 

W. H. ilayer, Pennsylvania, 

F. B. Lund, Massachusetts. 


The Memorial has also been endorsed by numerous other medical and 
civic organizations. 

Every doctor is requested to take a personal interest in the Gorgas pro- 
gram and to see that his community is adequately represented on the State 
Governing Committee. Each County Society should appoint officially at least 
one of its members to serve on the State Committee. This is one foundation 
that is controlled by the practitioners of curative medicine and as such should 
be supported by every practicing physician. Let us puU together, “the 
doctor for the doctor.” 


Frank Billings 
Gilbert Fitz-Patrick 
Seale Harris 
W. H. G. Logan 
Samuel J. Mister 
G. H. de Schweinitz 
Rear Admiral E. R. Stitt 
George Crile 
William D. Haggard 
Franklin Martin 


William J. Mayo 

Stuart McGuire 

Ernst A. Sommer 

Ray Lj-man Wilbur 

Surgeon General Hugh S. Gumming 

C. Jeff Miller 

Major General Merritte W. Ireland 
Brigadier General -Robert E. Noble 
George David Stewart 
Hugh Young 

Medical Members, Board of Directors, 
Gorgas Memorial Institute, 
Executive Ofiices: Chicago, Illinois. 
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Presideut Calvin Coolidge, Hcmoraiy 
Franklin Martin, Vico President 
George M. Reynold'?, Treasurer 
W. J. Sonnett, Asst. Treasurer 
Silas Strain, Attorney 
Honorable R. J. Alfaro 
Brigadier Gcncial Charles G, Dawes 
Bernard Baruch 


Tyson Dines 
Samuel Gompers 
W. P. G. Harding 
Judge John. Bassett Moore 
Adolph S. Ochs 

Pres. BcHasario Porras, Panama 
Leo S. Rowe 
Fred W. Upham 


Officers and lay nienibors, Board of Directors: 

President 


BOOK REVIEWS 


(Books for Review should be sent to Dr. Warren T. Vaughan, Medical Arts Building, 
Richmond, Va.) 


How Our Bodies are Made^ 

T his surprisingly attractive work on elementary physiology is written, 
as the title would suggest for “the young idea,” when at the age of 
six or seven it commences to bombard us with questions as to how our 
bodies are made. The illustrations are readily understood by the age for 
which the book was written. Thus we sec airplanes sailing in through the 
mouth and moving downward througli the air passages into the lungs, where 
their cargoes arc transferred into submarines in tlic blood and carried 
through the circulatory channels to remote parts of the body. Or again 
sailing vessels travelling downward through the esophagus discharging their 
cargoes at w’harvos in the intestines where they are met by accommodation 
trains Avhjeli travel back tlirough tlic route of the lymphatics. Even the 
delicate question as to how people are born is treated in this novel manner, 
with what the reviewer considers fair success. Bacteria, wc find, are black 
demons with javelins and arches. The defenses of the body are represented 
by armored soldiers and by the white .submarines of the blood. Tlie bodies 
of these black demons which have been destroyed are placed in the sub- 
marines and carried away. 

The central nervous system is, of course, represented by a telephone 
system and is explained in terms of photography, etc. Although there is 
some risk of overemphasizing the analogies, wc feel that in view of the 
purpose for which the book was written it has been admirably done and 
will answer satisfactorily the questions proposed by youngsters of early 
school age. 


•How Our Boflies are Made: By R M. Wilson. M.B., Ch.B. Cloth. Pp. 2i6. Ulus* 
trated. Henrj' Frowde and Hodder & Stoughton. London. 



The American Society of Clinical Pathologists 


Dr. John A. Kolmer, Philadelphia. Pa. 
President 


Dr. Frederick E. Sondem, Xe-n- York 
1st Vice President 


Dr. W. F. Thomson. Beaumont. Texas 
2nd Vice President 


Dr. "Ward Bnrdick, Denver, Colorado 
Sec’y-Treas. 


Executive Committee: 

Dr. Murray G- Stone, Sprin^eld, Mo. 
Dr. Herman Spitz, Kashville, Tenn. 
Dr. A. H. Sanford, Rochester, Minn. 


Board of Censors: 

Dr. Willis P. Butler. Shreveport, La. 

Dr. A. H. Schade, Toledo, Ohio 

Dr. Ernst A. Victors. San Francisco, Cal. 


Service Bureau 

The American Society of Clinical Pathologists maintains a Service Bureau for the 
benefit of its members which receives requests from hospitals and other institutions desiring 
the services of a clinical Pathologist. Any member wishing to change his location should 
communicate tvith the Secretary. 


Eighth Semi-Annual Meeting of the State Pathological Society of Texas 


Our colleagues of Texas constitute, in Main Street parlance, a live wire organization 
very active in promoting the interests of clinical pathology. The State Pathological Society 
of Texas is a pioneer in the field and has recently held its eighth semi-annual meeting. 

The proceedings of tiicir last reunion at Houston, October S, 192-1 covered the fol- 
lowing interesting program; 

PEOGEAM 


1. President 's Opening Address 

Dr. B. F. Stout, San- Antonio, President 

2. The Value of Differential Leukocyte Count 

in Diagnosis. (Lantern Slide Demonstra- 
tion) 

Dr. II. D. Levy Houston 

3., The Surgeon and the Pathologist 

Dr. John T. Hoore Houston 

4. Primary- Bound Cell Sarcoma of the Heart, 
with Eeport of Case 
Dr. IT. H. Hill and 

Dr. Hcmry Hartman Galveston 


5. Is the Pathologist Properly Appreciated? 
Dr. If. F. Bledsoe Port Arthur 

Pi'esident Texas State Medical Associa- 
tion 

0. The Last of the Pathologist 

Dr. E. F. Cool'e Houston 

7. Discussion of the Pathological Problems of 
Today 

Opened by Dr. A. H. Braden. .Houston 
S. Dinner, at San Jacinto Inn 
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Tecommeiids to be administered intraYenonsly, one grain of calcium sulphide 
given for each grain of bichloride of mercury taken. His experiments con- 
sisted in administering to dogs, one bichloride tablet and following it some 
time afterward by the antidote both by mouth and vein. He also reports a 
number of clinical observations. This antidote has been used since then with 
apparent success by several practitioners. Dr. E. T. Kelly, of Kingstree, 
South Carolina, reports a ease of bichloride of mercury poisoning, in which 
Wilm’s antidote was used with success, although the treatment was not be- 
gun until forty-eight hours after the poison was taken and four-plus albumin 
had appeared in the urine. Haskell and Courtney,” injecting subcutaneously 
into dogs, bichloride of mercury in fifteen mg. per kg. doses, found calcium 
sulphide to be of no value and gave as their opinion, that “this antidote is 
fraught with actual danger and it is possible that cases of bichloride poison- 
ing may have the lethal exitus hastened rather than retarded by this drug.” 

Realizing the difficulty of producing a chemical detoxication in the blood 
stream, Burmester" recommended Amneseetion and transfusion. MacNider,® in 
a series of experiments made upon dogs in which he used uranium nitrate, 
found “that the severity of epithelial damage to the kidney shows a correla- 
tion with the degree of acid intoxication produced by the metal, and further- 
more, that the damage may, in large measure, be prevented bj’" the intravenous 
injection of an alkaline solution,” therefore, the use of alkalies in acute 
bichloride of mercury poisoning seems to be justified; Lewis and Rivers® 
used glucose and sodium bicarbonate by mouth and vein to combat acidosis. 
Sansum^® found the minimum lethal intravenous dose of bichloride of mer- 
cury for dogs to be 4 mg. per kg., and, experimenting Avith both Carter’s and 
Hall’s antidotes, came to the conclusion that they Avere Avorthless. 

Barbour^^ in a series of test tube experiments, in Avhich he used bi- 
chloride of mercury and fresh ox serum in A’arying concentrations to Avhicli 
he added Hall’s antidote, found that no precipitate occurred in concentra- 
tions as loAv as 1-1000. His conclusions Avere that this antidote Avas Avortli- 
less because the poison has a greater affinity for the tissue than for any 
nontoxic remedy. 

Burmester and McNally^® administered by mouth .024 to .5 gm. of bi- 
chloride of mercury per kg. to dogs, and found that the mercury could be 
detected chemically in the blood of the animals in a very feiv minutes after 
its administration; that in massive intoxication, immediate renal changes, 
A’arjdng AA’ith the size of the dose, occurred instantly. 

Haskell and coAvorkers^® in a series of experiments in Avhich they ad- 
ministered to dogs 10 mg. of bichloride of mercury per kg. by mouth found 
that the intravenous injection of tAventy-five cubic centimeters of eight-tenths 
per cent saline solution per kg. possessed a definitely beneficial action and 
effects the recovery of animals by preventing absorption or hastening elimi- 
nation. 

Lambert and Patterson’s^^ method has been used Avith apparent success. 
This form of treatment is especially used in northeni hospitals. They rec- 
ommend the Avhites of several eggs and the Avashing out of the stomach. 
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also the testing of the stomach contents, nrino and feces, for meroury. As 
soon as the nausea is allayed the folloaving routine : 

1. The patient is given every other hour eight oiinecs of the folloiving 
mixture; Potassium bitartrate, 1 dram; sugar, 1 dram; lactose, y_. ounce; 
lemon juice, 1 ounce; boiled water, 16 ounces. Eight ounces of milk are 
administered every altei-natc hour. 

2. The drop method of rectal irrigation with a solution of potassium 
acetate, a dram to the pint is given continuously, 

3. The stomach is washed out twice daily. 

4. The colon is irrigated twice dail}', in order to wa.sli out wliatcvcr 
poison has been eliminated in that way. 

5. The patient is given a daily sweat in a liot pack. They stress the 
importance of keeping up tlie treatment with the colonic drip cnterocl.vsis 
day and niglit witiiont interruption. 

DISCUSSION or E,XI'ERIMENTS 

Tills investigation was tlic result of several inquiries made hy physicians 
as to the value of calcium sulphide as an antidote when administered botli 
hy mouth and intravenously. 

Although both lIasl;oll and t.Vmrtiiey," ami M'ilm.s"' had made reports 
on this antidote, tlio author felt .pistified in condnctiiig a series of experi- 
ments in which all possible errors, in regard to the amount of absorption, 
would be eliminated, by injecting the poison directly into the oirculation. 

After placing a tourniquet on tlie lower part of tlie tliigh, tlio poison 
and the antidote having been di.ssolvi'd in sterile normal saline solution, were 
injected into a branch of the vena sapliena parva on the lateral face of the 
leg. The injections were made through a hypodermic needle which was 
conneeted to a CO c.c. hiirctfe by a rubber tube. In order to cheek up results 
of other investigators, tlie iioison was also administered by montli. 

Fifty dogs and several rabbits were used in this research. TIic animals 
were divided into live groups. 

Group No. 1. AVas given oiie-Iialf of a biclilorido of mercury tablet 
(about 0.2 gm. or 3.5 grain.s) by inoutli No antidote was given in this series. 

Group No. 2, AVas given calcium sulphide in aqueous solution by moutli. 

Group No. 3'. AAhns treated as in group one and then given almost im- 
mediately calcium sulphide, an equal amount in aqueous solution b.v moutli. 

Group No. 4. AA''as given 4 mg. of bicliloridc of mercury per kg.; tlic 
dose being given intravenously. 

Group No. 5. AA'as treated as group four and tlien an equal amount 
of calcium sulphide was administered both liy mouth and intravenously. 

The dogs in groups one and three rverc given colored bichloride of mercury 
tablets, so that the vomitns could be watched. The disintegration of the 
tablet undoubtedly takes place very rapidly, because in no case was any part 
of the tablet vomited, although the vomitns was colored. AA^ilms= and others 
used one bichloride tablet hy month; the author found that ono-hnlf of a 
tablet placed on the back of the tongue and washed down with water was 
sufficient to produce death. 
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Group t-ivo was given from three to seven and one-half grains of calcium 
sulphide to which from 50 to 100 e.e. of water had been added. The only 
effect noticed was that vomiting would occur unless the drug was well 
diluted. A solution was also made by boiling the calcium sulphide with 
distnied water and filteiing. The filtrate was nijected intravenously into 
both rabbits and dogs. It was found that unless a 1-1000 solution was used, 
and injected slowly, marked asphyxial symptoms developed; the animal dying 
in convulsions. On account of the insolubility of calcium sulphide, an at- 
tempt was made throughout these experiments to use sodium sulphide which 
is freely soluble. In the test tube' both of these salts changed the mercuric 
chloride into the insoluble sulphide very rapidly. 

The third group of dogs was given one-haK of a bichloride tablet (about 
three and one-half grains) by mouth, followed by either sodium or calcium 
sulphide dissolved in 100 e.e. of water. It was found that unless this anti- 
dote is administered within three minutes after the poison it is worthless 
and may, if corrosion has taken place, actually hasten death. In several 
instances, when the antidote was administered some time after the gastro- 
intestinal symptoms had developed the animals died immediately; death 
evidently being due to shock. 

It is the opinion of the author, that if administered immediately after 
the poison, calcium sulphide dissolved in water is of more value than egg 
albumen. 

Knovdng that coUoids would delay the absorption of alkaloids, an at- 
tempt was made to determine i£ mucilage of acacia would not by adsorption 
lessen the corrosive action of the bichloride of mercury. 

A series of test tube experiments were made in which bichloride of 
mercury was precipitated from an aqueous solution and simultaneously from 
an acacia solution; the percentage used being three per cent potassium 
iodide solution. Into test tube “A” 15 c.c. of a 1-1000 bichloride of mercury 
solution was placed, and six drops of 3 per cent potasshnu iodide were added. 
The usual red precipitate was the result. Then into test tube “B” 7% c.c. 
of a 1-500 bichloride of mercury solution was placed. To this 7% c-c- 
35 per cent solution of mucilage of acacia was added; thus diluting the 
bichloride to 1-1000. Upon addition of six drops of 3 per cent potassium 
iodide solution, a distinctly yellow precipitate was the result. 

These experiments are of interest, and can only be explained on the 
theory that by adsorption the mucilage of acacia prevents the action of the 
potassium iodide on the mercury. This indicates that similar results should 
be obtained in the stomach and intestines; that is, because of the mucilage 
the mercury would be prevented from attacking the mucosa of the stomach 
and intestine. Several preliminary experiments were made to determine 
whether or not this theory was true. 

Three and one-half grains of bichloride of mercury dissolved in 200 
c.c. of U.S.P. mucilage of acacia was administered by stomach tube. The 
only signs of the corrosive action of the mercury was the vomiting that 
occurred about five minutes after the administration. The vomitus was 
tested for mercury, the test proving negative. One hundred c.c. of mucUage 
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of acacia and 30 c.c. of 25 per cent tnagncsiuni sulphate was given four 
hours after the poison. Tlie animals suiwived. 

Several animals were also given intravenously, a total of 65 mg. of 
mercnrie chloride, followed by an intravenous injection of 5 per cent acacia 
in nine-tenths per cent salt solution. It was thought that since the corrosive 
effect is lessened in the gastrointestinal canal, when administered by mouth 
it would also lessen the corrosive effect upon the stomach, intestine and 
kidney, during the process of elimination. The animals died within twenty- 
four hours without showing any gastrointestinal symptoms, although when 
posted the mucous membrane of the stomach and intestines were found covered 
with mucus and the mucosa easily detached. It is very e\’ident, from these 
preliminary tests, that mucilage of acacia is of value, when given by mouth, 
to prevent absorption and to allay inflammatory conditions. By vein it is 
contraindicated after absorption of the mercury. 

Since Sansum*“ had established a minimum lethal intravenous dose of 
i mg. per kg. for the dog, this dose was injected into a branch of the 
saphenous vein of the dogs of group four, and the animals closely watched. 
It was observed that this amount did not always produce death, although 
the gastrointestinal symptoms were always present. An attempt was made 
then, to determine if the weight of the dog was not a factor. Several pup- 
pies and small dogs were injected in this manner, and it was found, that 
unless the total amount was forty or more rag., it did not produce death. 

Group five was treated as iu group four and followed, at times, imme- 
diately afterwards by an egual amount of either sodium or calcium sulphide, 
dissolved in sterile water. The antidote was ineffective. A solution of 
iodide of soda was also injected without effect. It is very evident to the 
author, from a close observation of these experiments, that when a sufficient 
quantity of bichloride of mercury is absorbed into the blood stream, that we 
have no means of combating the corrosive effect upon the mucosa of the 
intestine or the epithelial cells of the Icidney. The animals posted in groups 
foui- and five showed marked corrosion of the walls of the small intestine, 
which is a sufficient cause for death, regardless of the effect upon the kidneys. 

It is the opinion of many clinicians that when a toxic dose of bichloride 
of mercury is taken, unless treatment is administered almost immediately, 
death will take place eventually. That is, if the poison has boon absorbed, 
it ivill produce nephritis and death. JlacNider and others have made ex- 
tensive studies of the effects of bichloride of mercury on the cells of the 
kidney and liver and undoubtedly this eff'cet is quite a factor in producing 
death, but from the observations of the author in this series of experiments, 
it appears that the corrosive effect on the mucosa of the stomach and in- 
testines both before and after absorption is the most important factor in 
the cause of death. My opinion is based on the postmortems which show 
conclusively that bichloride of mercury produces marked pathogenic lesions 
in the small intestine. Mercury seems to have a peculiar affinity for the 
mucous membrane of the stomach and upper intestine. This w'as demon- 
strated also by the intravenous injection of toxic doses. After adminisfciing 
the drug in this manner the animals developed gastrointestinal symptoms; i.e.. 
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bloody stools and vomitiis and, when posted, evidence of the corrosive action 
of the drug, as it was eliminated into the intestine, was found. 

The report by Lambert and Pattersou,i^ of a case in which one and one- 
half gr. of bichloride of mercury was injected intravenously into a patient by 
mistake, is interesting in that it coincides with the observations made upon 
the animals of group four. “Eight hours after the injection of the drug, 
the patient vomited and the pulse became irregular and iveak. The bowels 
began to move involuntarily and eontinuousty and were bloody and full of 
mucus. Later there was almost total suppression of urine and the patient 
died in extreme exhaustion, five and one-half days after the injection.” 
The essentials of the postmortem Averc as folloivs: “The kidneys ivere very 
large and deeply jaundiced. The capsule stripped Avith some difficulty, loaA^- 
ing the surface roughish. The mucous membrane of the stomach Avas A’^ery 
much SAvollen, A'-ery red and covered Avith a layer of thick mucus. The in- 
testines Avere filled AAUth a blackish Avatery feces, mixed Aidth a large amount 
of mucus. The descending portion of the colon and sigmoid Avere coA'ered 
Avith membrane and deeply congested. The lesions Avere most seA’^ere in the 
sigmoid. The anatomic diagnosis Avas fixed as: Hemorrhage into the lesser 
peritoneal sac and gastric ligaments, chronic diffuse nephritis Aidtli acute 
degeneration.” I believe that if as much as one-fifth of a bichloride of 
mercury tablet (1.4 gr. or 90 mg.) is absorbed, death is ineAutable. 

From the experiments conducted in this research it appeared that unless 
corrosion took place the animal did not succumb, although quantities of 
albumin could be found in the urine. It Avas obseiwed also that after the 
animal shoAved signs of great depression, the mere attempt to insert a stomach 
tube Avoiild result in death. And Avhen an antidote Avhich Avas slightlj’’ alkaline 
Avas administered in this manner, the animal Avould immediately die. Kiioaa'^- 
ing then, the corrosiA'e effects of the drug, both before and after absorption, 
a great many experiments liaAm been made in an attempt to find some agent 
AA’hich Avould lessen this effect by changing the mercury into a less irritant 
form. 

I believe that the recoveries that liaA'c taken place, AAdien this or any 
other antidote has been used, Avould have occurred as Avell AAdthout it. It 
Avas noticed that Aidien nontoxic doses Avere administered albumin reg- 
ularly appeared in the urine but disappeared after a time Avithout treat- 
ment. This acute nephritic effect is one that can also be produced by 
uranium and other irritant drugs. 

CONCLUSIONS 

1. That the minimum lethal oral or intravenous dose of bichloride of 
mercury for the dog cannot be based upon the Aveight of the animal. 

2. That the lethal oral dose of bichloride of mercury for the dog is 200 
mg. (about three gr.). 

3. The minimum lethal intravenous dose of bichloride of mercury for 

the dog is 40 mg. ^ . 

4. -That calcium and sodium sulphides, dissolved in Avater and admnns- 
tered by mouth grain for grain, are effecth^e antidotes for acute bichloride 
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of mercury poisoning:, if administered before gastrointestinal symptoms Jiavo 
occurred. 

5. That when a total dose of 40 mg. of bichloride of mercury is injected 
iiitravcuously, calcium sulphide, sodium sulphide or iodide of soda is of no 
value as an antidote administered either orally or intravenously. 

6. Miicilagc of acacia will prevent the corrosive action of bichloride of 
mercury and delay the absorption. 

TREATJIENT RECOMSIENDED 

The author recommends the following ti'catmcut in bichloride of mer- 
cury poisoning; the procedure depending upon the amount of corrosion pro- 
duced by the drug. 

If the patient is seen immediately after talcing the bichloride of mercury, 
undoubtedly the washing out of tlie stomaeli with a 1-1000 unfiltered solution 
of calcium sulphide is tJic best treatment. This should be followed by the 
administration of about 300 c t*. of mucilage of acacia U.S.P. If vomiting 
has already occurred, which is the first effect of the corrosive action of the 
drug, the same treatment uould bo used, but if other gastrointestinal symp- 
toms are present, calcium sulphide is contraindicated. The stomach sho\ild 
bo washed out with care and quantitic.s of mucilage of acacia given both by 
mouth and by high colonic injection. A mild cathartic should also bo given. 
If the patient develops anuria, efforts sliould be made to restore this function. 
A mixture of acetate of potnsii, oaffoin citrate and infusion of digitalis should 
bo given every four hours for several days. 

Other well-knoAvu methods of elimination should bo used. Hcrcury is 
absorbed as soluble organic compounds of proteins and is deposited in various 
organs of the body. Sollmau*^* says, after long continued administration, the 
excretion persists intermittently for many months. It is excreted mainly in 
the urine and feces. It is, undoubtedly, also secreted by the stomach. Lam- 
bert and Patterson'^ recommend testing, at regular intervals, the stomach 
contents, urine and feces, for mercury. As the whole treatment depends upon 
the absorption and elimination, this is very necessary. As long ns the mercury 
is found in the secretions, tlic diuretic mixture should be continued. Three 
hundred c.c. of mucilage of acacia should also bo given at least once a day 
by mouth and 100 c.c. by high colonic injection. The mucilage will prevent 
the roabsorption of the mercury from the stomach and intestines. There arc 
several tests for mercury. Klein^s is considered very delicate. Add a little 
IvT, a drop of ammonium chloride and then NaOH drop by drop: brown or 
yellow color or precipitate (NHgjI). 

Knally, the author docs not believe that a satisfactory antidote has 
been found which when injected intravenously will change the mercury' into 
a less corrosive salt. The whole treatment of acute mercury poisoning should 
be aimed against absorption, to prevent the local effect, and to inerease 
as rapidly as possible the elimination and prevent the rcabsoiption of t)ie 
drug. 

The author wishes to express bis appreciation of the valuable assistance 
of the following members of the faculty: Br. Francis B. Johnson of the 
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Department of Clinical Pathology, Dr. Henry Plowden of the Department 
of Pathology, Dr. H. Grady Callison and Mr. E. C. Hood of the Department 
of Pharmacology. 

In the following, additional detail is given in regard to some of the 
experiments. 

Group 1. 

Dog No. 52. Weight 5 Kg. 

First day, 11.57 A. M. One-half hiehloride of mercury tablet (about three and one-half 

grains) followed by 100 e.c. of -water, given by mouth. 

12.02 F. M. Dog vomits, vomitus shows bluish color due to color of tablet. 

3.30 P. M. Dog living but appears to be in shock. 

Second day. Dog died during the night. 

Group 4. 

Dog. No. 17. Weight 10.6 Kg. 

First day, 5. p. ii. Drug : Bichloride of mercury, 4 mg. per kg. intravenousl}'. The 

poison was dissolved in .9 per cent salt solution and injected into a 
branch of the saphenous vein. Total dose 42.4 mg. 

5.10 p. M. Dog vomits. 

Second daj’, 10. A. m. Bloody feces noted in cage. 

4. p. 11 . Passes urine. 

Third day, 10. a. ir. Specimen of urine collected and e.xamined. Contaminated with feces, 

containing a quantity of blood. 

Fourth day, 10. a. M. No improvement. 

Fifth day. Dog died during night. 

Group 5. 

Dog. No. 21. Weight 7.5 Kg. 

First day, 5.40 p. ii. Drug : Bichloride of mercury, 4 mg. per kg. intravenously. The 

poison was dissolved in .9 per cent salt solution and injected into a 
branch of the saphenous vein. 

Second day, 10.30 a. m. Profuse defecation, showing blood. Evidences of vomiting during 

night. 

1. p. II. Calcium sulphide, 30 mg. dissolved in distilled water after boiling 
for 15 minutes, filtered, and injected into a branch of saphenous vein. 

3.45 P. M. 65 mg. calcium sulphide orally, vomiting occurring immediately. 

5. p, M. Dog weak, respiration shallow, heart rate rapid. 

Third day. Dog died during night. 

Post: Liver apparently normal, intestines markedly corroded. Mu- 
cosa strips easily from serous coat. Hemorrhagic spots -with apparent 
perforations present in walls of small intestine. Kidneys swollen, 
dark purplish in color, showing areas of hemorrhage. 

Special Experiment. 

Dog No. 29, (Small Puppy). Weight 1.5 Kg. 

First day, 11.50 P. M. Drug: Bichloride of mercury, 4 mg. per kg. intravenouslj'. The 

poison was dissolved in .9 per cent salt solution and injected into a 
branch of the saphenous vein. Total dose : 6 mg. 

12.40 P. M. Small greenish stool noted. 

Second day, Amimal fussy. 

Third day, No change. 

Fourth day, Animal lively. Site of injection sloughed slightly. Cleaned anu 

dressed -with ichthyol ointment. 

Fifth day. Animal seems weak. 

Sixth day. No change. 
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Seventh day. Animal vomiting at intervals, passing Tvorms. 

Eighth day, Improved. 

One month after, Alive, logs much improved. 

Note: Since the above article rvas received for publication I concurred with Dr. Lcland 
B. Salters, of the Florence Infirmary, who tried the treatment recommended, with success. 
He writes, “I want to thank you for the information given in this case because without it 
I do not know just what course I would have taken.*’ 

The patient, aged twenty-three, white, mate, single, following a period of whiskey 
drinking, swallowed three scven-and-one-half gr, biclilorido of mercury tablets on Monday, 
June 9, 1924, at eleven a. nr. Treatment was commenced twenty-five minutes after swallow- 
ing the tablets. 

. An hour after taking the mercury, his condition was as follows: A tall, muscular youth, 
weighing about 130 pounds, and apparently without anatomical defect, prostrated to the 
degree at which ho could barely stand. Drops of cold perspiration running off forehead and 
face, and all clothing thoroughly soaked with perspiration. Skin and mucous membrane pale, 
features pinched, face has a slight cyanotie tinge. No corrosion about the mouth; mentally 
clear and manageable, vomiting every few minutes, — vomitus consisting of bloody water at 
first, later bile was present. Eyes deep set and encircled with dark rings; complains con- 
stantly of cramps in thighs and calves; has no abdominal pain. Slight pain at intervals in 
precordiura; mouth temperature 97, respiration 24, pulse 90, very compressible and uniform 
in force, frequency and volume. Heart sounds distinct, no murmur or irregularity. Systolic 
pressure HO, diastolic S3. Abdomen flat, soft and painless. All extremities move freely; 
no cutaneous eruption anywhere. Very restless and exceedingly thirsty, though most of the 
water he drank would bo immediately vomited. Urinalysis at this time showed albumin two- 
plug, casts three-plus, no sugar, no acetone, no pus, no crystals. Three hours later, a bloody 
diarrhea set in; there was no associated griping. 

The patient was in the Infirmary eleven days. Tho cramps continued the first six days. 
Bloody vomit continued three days; bloody stools three and one-half days. Temperature 
remained above normal throughout his stay in the Infirmary,— highest reached, 101 the second 
day. 

RECORD OF URIN’AI.YSIS 

Juno 9: Spgr. 1009; Alb. 2*plus; casts 3-pIus; acetone none; pus none; crystals 2-plu9. 
June 10; Alb. 3-plus; casts 3-plus; acetone none; pus none; crystals 2-plug. 

Juno 11: Spgr. 1028; Alb. 4*plus; casts 3-plus; acetone trace; pus l-plus; crystals 3-plus. 

June 12: Spgr. 1019; Alb. S-plus; casts 2-plos; acetone trace; pus 2-plus; crystals 4-plus. 

June 13: Spgr. 1015; Alb. 3-plus; casts 2plus; acetone none; pus 2-plus; crystals 4-plu3. 

Juno 14: Spgr. 1008; ./Ub. 2-pIus; casts 2-plus; acetone 2-plus; pus 3-plus; crystals 4-plus. 
Juno 15: Spgr. 1007; Alb. Iplus; casts none; acetono 3-plus; pus 2-plus; crystals 4-plu3. 

Juno 16: Spgr. 1005; Alb. trace; casts none; acetone 3-plus; pus 1-plus; crystals 2-plus. 

June 17: Spgr. 1011; Alb. none; casts none; acetone 2-plus; pus none; crj’stals 4-plus. 

Juno 18: Spgr. 1015; Alb. none; casts none; acetone 2-plU3; pus none; crystals 4-plus. 

June ID: Spgr. 1018; Alb. none; casts none; acetone l-plus; pus none; crystals 4-plus. 

July IS: Spgr. 1018; Alb, none; casts none; acetone none; pus none; crystals none. 

July 21: Spgr. 1020; Alb. none; casts none; acetone none; pus none; crystals none. 

Only granular casts were found, no blood casts wero ever found. Traces of blood by 
cliemical test were discovered the second and third days. 

Vniianj Oatpuf,— Nine, three ounces; 10, fifteen ounces; 11, twenty-two ounces; 12, 
thirty-three ounces; 13, forty- three ounces; 14, sixty-nine ounces; 15, fifty ounces; 10, thirty- 
four ounces; 17, fifty-eight ounces; 18, forty-four ounces; 19, sixty ounces. 

Treotmenf.— After the primary stomach washing, tho stomach tube was laid aside and 
used no more. Throughout the attack he was advised to drink all the water possible, ^tho 
quantity retained varying from day to day. Every day ho received an ounce of mineral oil, 
morning and night. He was given mucilago of acacia, three ounces, every four liours for 
five days, then three times daily for six days. Potassium acetate thirty grains in cigiit ounces 
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of water was given by eiiteroclysis every four hours for six days, after which renal function 
was encouraged by fifteen grains each of potassium acetate and citrate in a glass of water 
by mouth every four hours. An ampule of digifoline was given lo-podermically every four 
hours for four days. On the 10, 11, and 12 Fischer's solution was given intravenously in 
the following quantities: 850 c.c. ; 900 c.c.; 700 c.c. From the fourth day on Dobell's solu- 
tion was used as a mouth wash. He took no food the first five days. Milk was given for 
the next five days, when soft egg and cereals were added. As you will see from the urinalysis, 
his kindneys cleared up rather promptly and examination today showed a perfectly normal 
urine. 

Julj' 21. The patient is back at work, looking well and feeling fine. He eats anything 
he wants and has no gastrointestinal disturbances resulting. 
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Rockefeller Institute of Medical Research 

The Rockefeller Institute for Medical Research has amioiiuced the re- 
lease of the drug known as Tryparsamide for use in the treatment of human 
and animal trypanosomiasis (African sleeping sickness and mal de caderas) 
and selected cases of syphilis of the central nervous system. This action is 
based on results reported from clinical investigations which have been in 
progress for several years. The drug will be manufactured by the Powers- 
Weightman-Rosengarten Co. of Philadelphia, and will become available 
through the regular trade channels about January 1, 1925. In releasing the 
drug for the benefit of the public, the Rockefeller Institute desires it to be 
known that the Institute does not share in any way in profits that may be 
derived from the sale of the drug and that, with the cordial cooperation of 
the manufacturers, provision has been made for the maintenance of a schedule 
of prices on as low a basis as possible. 



THE EFFECT OP HEMOLYSIS ON THE CALCIUM AND INORGANIC 
PHOSPHORUS CONTENT OF SERUM AND PLASMA-' 


By Chi Che IVang, Ph.D., and Augusta B. Pr.usiiEB, B.S., Chicago, Ii,i,. 


I N articles dealing witii the calcium and phosphorus content of blood it is 
often very difficult to ascertain whether the author used serum or plasma 
as a basis for his conclusions. Often, indeed, the two are used synonymously. 
Ill an article published in 1922, for instance, the heading of a table is given 
as follows: "Concentration of Na (or K, Ca and Mg) in Blood Serum and 
Corpuscles of Normal Adults," but the heading in the table reads “Plasma” 
instead of serum.’ Many similar instances might be cited. We therefore 
undertook to determine whetlier the calcium and inorganic phosphorus con- 
tent of serum and plasma were identical or varied, and what tho trend of 
variation might be. Since blood for quantitative chemical estimations may 
show varying degrees of hemolysis, it is important to know also whether this 
factor has any bearing upon quantitative results. Further comparative de- 
terminations wore, therefore, made on scium and plasma from homolyzed and 
nonhomolyzcd blood. 

Experimental . — Two samples of blood of approximately 30 c.c. each were 
drawn from a sheep. One was prevented from clotting by the addition of 
sodium citrate in the proportion of 40 mg. to 10 c.c. of blood. Each sample 
was subdivided into two portions and one portion of each was homolyzed 
by the addition of three drops of water Calcium and inorganic phosphorii.s 
were determined on tho centrifuged supernatant. For tho determination of 
calcium, Kramer and Tisdall’s-’ method was followed. The method of tho 
same authors® was used for calcium in hemolyzed blood. For inorganic plios- 
phorus Briggs’* modification of the Bell-Doisy phosphate method u-as em- 
ployed. Determinations were made immediately after the blood was drawn, 
and the figures reported are the averages of duplicates. Two sheep furnished 
the blood used. 

Discussion . — The table shows that there is no difference in the amount 
of inorganic phosphorus present in serum and in plasma. This is in agree- 
ment with the work reported by Tolstoi.” Hemolysis docs not affect the 
phosphorus content of either the scrum or the plasma. The calcium content, 
however, showed consistently somewhat lower figures for plasma than for 
serum. This was true in nineteen of twenty-three specimens examined, rvhicli 
gave values of 0.2 mg. to 3.4 mg. lower than the corresponding tests on serum. 
The four remaining cases showed a difference in scrum and plasma ealchun 
which was within experimental error. Hemolyzed blood invariably gave a 

•Prom the Gusto Morris Rothschild Fund of the Mlch.tel Reese H03pll.iI nnil the Xtlson 
ilonis Memorial Institute for Medical Research. Chicago. 
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Table I 

CALCIU3I AKD PnOSPHORUS CONTENT OF HEMOLTZED AND NONHEMOLTZED SERUM AND PLASjMA* 


NUMBER 

CALCIUM 

PHOSPHORUS 

( inorganic ) 

NONHEMOLYZED 

HEMOl 

UNTREATED 

jYZED 

TREATED WITH 

AMMONIUM 

ACETATE 

NONHEMOLYZED 

HEMOLYZED 

SERUM 

PLASMA 




PLASMA 

SERiTTM 

PLASMA 



1 

11.5 

S '.2 


10.5 

9.2 



1 



2 

11.0 



9.9 

8.2 

9.7 

6.2 


6.1 

5.9 

o 

O 

12.3 

11.7 

15.2 

10.9 

13.1 

10.6 

6.3 

6.5 

6.4 

6.7 

4 

11.6 

12.3 

13.7 

11.4 

9.7 

9.9 

4.3 

3.9 

4.0 

4.0 

5 ! 

12.8 

11.2 

17.6 

t 11.0 

12.5 






G 

15.1 

11.9 

18.2 

15.2 

14.3 

9.9 

5.8 

5.5 

5.6 

5.2 

7 

13.8 

12.6 

16.7 

13.9 

10.4 

10.4 

5.9 

5.9 

5.9 

5.2 

8 

15.3 

13.3 

17.5 

14.8 

14.9 

11.1 

6.0 

6.0 

6.0 

5.9 

9 

11.6 

11.3 

17.7 

16.7 

13.7 

12.3 

4.4 

4.5 

4.7 

4.8 

10 

12.5 

11.6 

16.6 

16.3 

11.6 


5.5 

5.6 

5.7 

5.2 

11 

16.2 

12.8 

18.3 

15.3 

14.1 

ll.D . 

3.8 

3.7 

3.7 

3.7 

12 

14.0 

13.3 



13.1 

10.4 

4.8 

4.4 

4.6 

4.4 

13 

15.3 

13.9 



13.8 

12.5 

4.5 


4.6 

4.3 

14 

16.5 

16.3 



14.0 

13.9 

5.0 


5.1 

4.6 

15 

13.2 

13.5 



11.1 

11.0 

4.8 


4.7 

4.3 

16 

13.6 

12.8 



12.8 

10.6 

4.6 


4.9 

4.8 

17 

12.8 

12.1 


1 

12.8 

12.0 

4.7 


4.7 

4.8 

IS 

12.2 

11.9 



11.1 

10.8 

4.8 


4.8 

4.8 

19 

11.3 

10.1 


1 

11.2 

11.0 

5.0 


4.9 

5.0 

20 

13.4 

13.1 



12.4 

11.1 

4.8 

1 

4.7 

4.7 

21 

12.4 

11.5 



11.5 

12.1 

4.7 


4.9 

4.8 

22 

14.2 

13.0 



12.8 

11.6 

5.0 


4.8 

5.0 

23 

12.8 

13.0 



11.8 

10.9 

4.7 


4.8 

4.8 

24 

12.7 

13.0 



11.1 

11.6 

4.9 


4.9 

4.9 


♦Repol'tecI as mg. per 100 c.c. of blood. 


higlier calcram content in serum than nonliemolyzed. Slight hemolysis does 
not necessarily affect the amount of plasma calcium ; thus, we found that out 
of ten specimens, three gave a slightly lower figure and seven higher than 
the nonliemolyzed blood. The percentage increase of calcium in hemolyzed 
serum was from 14 per cent to 53 per cent over that of nonliemolyzed senim; 
the corresponding increases for plasma were 10 per cent to 48 per cent over 
the nonhemolyzed plasma. Strange to say, in only two cases did the calcium 
content of hemolyzed plasma exceed that of nonhemolyzed serum. 

Kramer and TisdalP stated that hemolyzed senim might be used for 
calcium determinations if treated with ammonium acetate. We accordingly 
treated both the hemolyzed serum and hemolyzed plasma by their method 
and determined the calcium content. Our results show lower calcium values 
in both serum and plasma when hemolyzed and treated with ammonium 
acetate than in the nonhemolyzed senim and plasma. Twenty-one out of 
twenty-four serum specimens showed values ranging from 0.9 per cent to 
25 per cent lower than the nonhemolyzed serum. Of twenty specimens of 
plasma, seventeen gave values ranging from 0.8 per cent to 22 per cen 
lower than the nonhemolyzed plasma. The percentage variation is summar- 
ized in Table H. The difference is very likely due to the fact that in pre- 
cipitating the iron from the hemolyzed serum or plasma, some of the calcium 
is Hkewise brought down. This difficulty might be overcome by reprecipi 
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Tabu: II 


COMPARiBON OP Serum ani> Plasma Galcitjm in Hemolyzed and Nonhemolyzed Blood 



INCREASE OF SERUM 
Ca OYER PLASMA 
oa 

INCREASE OP 

HEMOLYZED 
SERUM Ca OVER 
NONHEMOLYZED 

SERUM ca 

■ 

INCriEASE OF 

NONHEMOLYZED 

SERUM ca OVER 

TREATED HEMO- 

LTZED SERUM 

ca 

INCREASE OF 

nonhemolyzed 

PLASMA ca OVER 

TREATED HEMO* 

lyzeo plasma 

ca 

NO. 

mg. 

per cent 

mg. 

per cent 

mg. 

per cent 

mg. 

per cent 

mg. 

per cent 

1 

+3.3 

+40.2 



+2 3 

+28.1 

+2.3 

+25.0 



2 







+2.S 

+34.2 



3 

+0.6 

+ 5.1 

42.9 

+23.6 

-O.S 

- 6.8 

-0.8 

- 6.1 

+1.1 

+10.4 

4 

-0.7 

- 5.7 

+2.1 

+1S.1 

-0.9 

- 7.3 

+1.9 

+19.0 

+2.4 

+24.2 

5 

+1.6 

+14.3 

+4.8 

+37.5 

-0.2 

- 1.8 

+0.3 

+ 24 



C 

+3.2 

+26.9 

+3.1 

+20.5 

+3.3 

+27.5 

+0.8 

+ 5.6 

+2.0 

+20.2 

7 

+1.2 

+ 9.5 

+2 9 

+21.0 

+1.3 

+10.3 

+3.4 

+32.7 

42.2 

+21.2 

8 

+2.0 

+15.0 

+2.2 

+14.8 

+1.5 

+11.3 

+0.4 

+ 2.7 

+2,2 

+19.S 

9 

+0.3 

+ 2.6 

+C).r 

+52.5 

+5.4 

447.8 

-2.1 

-15.3 

-1.0 

- 8.1 

10 

40.9 

4 7.S 

+4.1 

+32.8 

+4.7 

+40 5 

40.9 

+ 7R 



11 

+3.4 

+26.4 

+2.1 

+13.0 

+2.5 

+19 .Y 

+2.T 

+14 0 

+1.S 

+16.3 

12 

+0.7 

+ 5.3 





40 9 

+ 69 

+2.9 

+27.9 

13 

+1.4 

+10.1 





+i t) 

+10.0 

+1.4 

+11.2 

14 

+0,2 

+ 1.2 





+ 2.5 

+17.7 

+2.4 

+17..1 

15 

-0.2 

- 1.2 





42.1 

+18.S 

+2.5 

+22 7 

16 

+0.S 

+ 5.9 





+0.8 

+ 03 

+2.4 

+20 8 

17 

+0,7 

+ 5.8 





0 

0 

+0.1 

+ 0.8 

18 

+0.3 

+ 2.5 





41.1 

+ 90 

+1.1 

+10.2 

19 

+1.2 

+11.9 





+0.1 

+ 0.0 

-0 0 

- 8.2 

20 

+0.3 

+ 2.3 





41.0 

+ 81 

+2.0 

+16 5 

21 

+0.9 

+ 7.S 





+0.9 

+ 7.8 

-0.6 

- 50 

22 

+1.2 

+ 9,3 





+1.4 

+in 0 

+1 4 

+12.1 

23 

-0.2 

- 1.5 





+1.0 

+ 85 

+2.1 

+10.3 

24 

-0.3 

- 2,3 





+1.6 

■>•14 4 

+14 

+121 


tioii, but it -would involve much more manipulation and would increase tlic 
possibility of erroi’. 

Our findings show that it is not advisable to confuse the terms scrum 
and plasma or to use them interchangeably when referring to calcium con- 
tent, since there is some variation in the two cases. It is also well to Iceep 
clear the distinction between the hemolyzed and nonUemolyzed scruiu and 
plasma, as there is always a difference here in the calcium content. "We 
would recommend that in reporting experiments on blood calcium, only 
nonhemolyzed blood be used, and scrum or plasma specified. 


SUMMARY 

1- There is no difference in the phosphorus content of serum and plasma 
in either hemolyzed or nonhemolyzed blood. 

2. The calcium content of nonhemolyzed serum is slightly higher than 
that of plasma. Hemolyzed blood, after being treated -with ammonium acetate, 
gives a slightly lower calcium content than nonhemolyzed blood. 
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SPINOUS CELL CAECTNO]\L^"= 


By L. a. Turley, M.D., PH.D.,t Oklahoma City, Okla. 


spinous cell carcinoma or, carcinoma cl.eveloped from the stratum 
spinosnm of stratified squamous epithelium has only recently been recog- 
nized as a distinct entity. Its position in the galaxy of tumors has not yet 
been generally accepted. This paper is presented to call your attention to 
some of the facts regarding tliis very common neoplasm, not only for what 
might be termed as an academic interest of exact identification and classi- 
fication, but also for the practical reason that it is being recognized that 
tumors have definite habits and that it is as important to know the kind and 
origin of a tumor as it is to know that a given lesion is a tumor. 

Ewing in his treatment of “Neoplastic Diseases” does not mention the 
spinous cell carcinoma as such, but includes this type of tumor in a lietero- 
geneous group to which he gives the name of acanthoma. McCaUum in his 
recent textbook on pathology’- includes it under an equally heterogeneous 
group of squamous cell carcinoma. The reason perhaps that this tumor has 
not been recognized, is, in the first place a general satisfaction on the part 
of clinicians and pathologists with the fact that a certain lesion is a carcinoma 
without any particular attention as to what class of tissues composes the 
tumor; and in the second place someAvhat of a misapprehension has been 
perpetuated by histologists as to the manner of development and production 
of the various layers of stratified squamous epithelium, so that it has not 
occurred to the pupils of these histologists, who later became pathologists, 
that there was a possibility of a tumor developing from this particular layer. 

Histologists have told us and still do tell us that in stratified squamous 
epithelium the act of multiplication takes place in the stratum germinatimm, 
and that the cells so produced must of necessity be crowded outwards, and. 
in the process are modified, forming the stratum spinosnm and finall}' become 
desiccated and keratinized to form the stratum corneum. Some few histolo- 
sists however, have admitted that reproduction does take place in the very 
lowest layer of the stratum spinosum. A careful study of this type of 
epithelium reveals the fact that active reproductive processes arc found as 


*Read before The Third Annual Meeting of the American Society of Clinical Pathologists, 
Rochester, Minn., June S-7, 1924. arcdl- 
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far as the miclclle of this layer if not farther, and if ive would add the facts 
of tumor formation as any indieatiou of histologic processes, since in the 
so-called basal coll carcinoma we find little evidence of production of other 
types of ceils of stratified squamous cpUhelhim than those of the basal layer, 
iVG would be forced to conclude that the larger part of the stratum spinosura 
is produced by reproduction of the cells of this layer. 

If we malco a careful study of the factors which enter into the inciting 
of tissues to neoplastic growth and study the probability gf the occurrence 
of the application of those facts to the various tissues, wc would be led to 
the conclusiou a priori that the stratum spinosum is the one from which we 
would expect the majority of tumors arising from stratified squamous epi- 
thelium to originate. Of such factors we would expect, first, to find tumora 
in tissues which normally preserved and exercised a rather high rate of 
reproductive processes, which is one of the reasons why epithelial and con- 
nective tissue tumors are the most common Another fact would be that 
tumors arise from those tissues which are least stable, or in other ivords, have 
a rather weak or easily disturbed tissue set, which again would include the 
epithelium and connective tissues. Another fact would be the separation of 
living cells from an immediate supply of nourUluueut which would also 
include a supply of those internal secretions, ivhic'h make for orderly develop- 
ment and reproduction. This fact coupled with the biologic law of an extra 
attempt at reproduction under tlie circumstances of unfavorable conditions 
for the carrying on of the vital function.^ would again affect most potently 
any tissue in a po.sition similar to that of stratum spinosum. For here we 
have a tis.sue of living cells which must of necessity get thoir nourishment 
by means of percolation of nutritive fluids for some considerable distance 
from the blood vessels, and these same cells, being crowded farther and 
farther away from such meager supply, would not only suffer from reduced 
nutrition, but would bo eorrcspoudingly freed from the controls to reproduc- 
tion and its orderly progression, therefore readily grow wild or neoplastic. 

If now wo study the possibilities of tumor formation from stratified 
squamous epithelium, since there arc tw'o layers of living cells in this epi- 
thelium, we -Nvould expect to find at least three distinct types of tumors: one 
in which all three layers were represented in approximate equal proportions 
■or the epidermoid carcinoma, one composed wholly or almost ■wholly of cells 
of the basal layer, or carcinoma basoccllulare, and one in ■which the cells are 
all or for the greater part those arising from the stratum spinosum, or spinous 
■cell carcinoma. 

Two of these types have long been I’ceognized. The third type has been 
but recently recognized by a few patJioIogists and the employment of this 
term is by no means general. Ewing's acanthoma includes the epidermoid car- 
cinoma and the spinoms cell cai'cinoma. The tei*m of squamous cell carcinoma 
used by some pathologists is indefensible w’hcn applied to tumors arising from 
this epithelium for the reason that the only squamous cells in this type of 
epithelium arc dead and hence cannot form tumors. If there is a squamous 
cell carcinoma at all it would be the endothelioma of hfallory, or in other 
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Avords the tumor arising from simple squamous epithelium. The mosaic ap- 
pearance of the cells both in the stratum spinosum of stratified squamous 
epithelium and in the tumors arising from it is not confined to tumors arising 
from this tissue alone, but is characteristic of carcinomata arising from any 
epithelium. Likewise, the employment of the term, “squamous” applied to 
this foiTn of epithelium by the histologists can only be defended on the 
grounds of failing to recognize the third dimension in their concept of tissues, 
forgetting that they are dealing ivith irregular polyhedrons rather than 
polygons. Such a mosaic picture can be obtained from a transA’erse section 
of cylindrical or euboidal epithelium. 

The spinous cell carcuioma is composed of fusiform poljdiedral cells 
which in typical cases are approximately tudee as long as broad. They have 
granular cytoplasm, and oval vesicular nuclei of comparatively good size. 
Although the cytoplasm is basophilic, or neutrophilic the nucleus is easily 



Drawing to explain Fig. 1. 

made out. These cells tend to form sheets composed of- many layers of cells. 
The longer axis of the cells of the middle layers of the sheets tends to be at 
1‘ight angles to the direction of growth. The longer axis of the border cells 
tends often to be parallel with the direction of growth. Sometimes, however, 
the sheet tendency is not apparent, the cells being arranged in great masses, 
and because of the destractiou of all tissue up to and eA'en including the 
walls of the blood and Ijunph vessels, these tumors are frequently diagnosed 
as sarcomata. 

The typical features of this neoplasm, of course, are modified by the 
opportunity of the the tumor tissue to free and unhampered groivth, If the 
tumor is invading a very dense tissue such as the corpus cavernosum the 
cells are often very small, densely packed together, Avith apparently acia 
little or no cytoplasm, and might be easily mistaken for a small, dense, 
spindle cell sarcoma. We sometimes find in these carcinomata a tendency to 
pearl formation, but this is absent in rapidly groAA'ing tumors. Rarely are 
there any cells resembling those of the stratum germinatiAuim. 
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There is often a more or less dciisc infiltration of lymphocytes, endo- 
thelial cells, connective tissue eosinophilcs, and even polymorphonuclear leu- 
cocytes not only in the neighborhood, but within the tumor cell masses, which 
often confuse the picture. These tumors do not necrose as early or to 
such an extent as would other carcinomata in wliich the cell masses are as 
large. This is probably due to the fact that the spinous coll is one that is 
used to scant nutrition. 




Fie. 1.— Showing orlein of spinous cell carcinoma, (cervix uteri) xlSO. A-I?, Normal 
surface of organ; C. hyperplastic epithelium. D, end of stratum germinatlvum ; U, beginning 
of neoplasia; F, space left by necrosis. 


The spinous coll carcinoma is rather slow iu growth compared to cylin- 
drical cell carcinoma. It destroys all tissues it penetrates and invades all 
tissues, yet it does not metastasize as readily as do most carcinomata. It 
has been known to destroy the cervix, upper vagina, part of the corpus 
uteri, and broad ligament, and invade the bladder and rectum without demon- 
strable metastasis. This late metastasis is probably due to the manner of 
growth which may be likened more to a liquid flowing over a surface rather 
than to a worm crawling along a burrow. That is, the spinous cell carcinoma 
crowds its way as a mass between tlie other tissues instead of penetrating 
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tlie tissues as slender cords of cells as most other carcinomata do, so that the 
detachment of individual cells or groups of cells from the masses is difficult, 
whereas the detachment of individual cells or groups of cells from slender 
cords is very easy. 

These tumors sometimes appear as growths of short papilla above the 
surface, or as excavations in which the walls and floor are composed of 
stalactites. This appearance is due more to the necrosis of the invaded tissue 
between the convoluted sheets of tumor tissue than to a real papilla forma- 



Pig-. 2. — Showing' origin of spinous cell carcinoma, burrowing type, xl50. A-B, Sur- 
face of organ ; C, hyperplastic epithelium ; I>, end of stratum germinativum ; E, beginning of 
neoplasia; F, atrophied epithelium. 

tion; however the true papilla formation is sometimes present. But occa- 
sionally, instead of appearing on the surface the tumor burrows deep into 
the tissues causing widespread destruction of other structures and leaving 
no trace or sign on the surface of its existence. It not infrequently happens 
that surgeons and gynecologists overlook this burrowing type, not suspecting 
the presence of the tumor because of the lack of disturbance of the surface. 
In my own experience as pathologist I have seen a number of such cases in 
which the cervix was amputated for other reasons, the presence of the car- 
cinoma being revealed only on tissue examination. 
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The spinous cell carcinoma can and does occur on any part of the body 
where stratified sejuamous epithelium is found. It is most common, however, 
in those localities where the epithelium is kept moist, in other Avords on the 
interior, such as the mouth, esophagus, anus, A'agina, and cervix uteri. In 
the latter site it is the most common tumor. In this location also it is found 
in its purest form. 

The etiologic factors wiiicJi seem most potent in the origin of these tumors 
arc long-standing mild inflammation or trauma, or both. In the cervix it 



FIs. 3. — Spinous 'cell carcinoma Invacline coipiis eaxornosum. x300. .-I, Connective tissue of 

organ . D, carcinoma. 

is chronic cervicitis or endoceiwieitis alone, or plus erosion, or the previously 
mentioned inflammatory conditions involving an area of ccrA'ical repair where 
the epithelium has been turned in. 

It is the province of this paper to deal almost wholly Avith the spinous 
cell carcinoma in its typical form. There arc, of course, many modifications 
and combinations of this with other forms met, as is true of all tumors. But if 
those of you Av'ho do tissue Avork Avill bear in mind the points brought out, I am 
sure you Avill be surprised, if you have not already been so, at the frequency 
of the occurrence of this type of tumor, and also I am sure you Avill be con- 
vinced of its histogenesis. Jfy OAvn attention Avas first called to it in an 
accidental case Avherc the origin of the tumor was very apparent. 

(For discussion, see p. 323.) 



AN ADEQUATE LABORATORY SERVICE FOR THE HOSPITATA= 


By Philip HiLLKomTZ, B.S., M.D., Den-ster, Colo. 


O NE of the most important requisites for a well-conducted institution for 
the care of the sick is the provision of proper laboratory facilities. From 
the very beginning of the movement for standardization of hospitals it was 
recognized that no exact scientific work in the diagnosis and treatment of 
disease could be carried out without the aid of the laboratory. 

Paragraph 4 of the list of minimum standards of requirements enunci- 
ated by the American College of Surgeons reads: “That clinical laboratory 
facilities be available for the study, diagnosis and treatment of patients, these 
facilities to include at least chemical, bacteriologic, serologic, histologic, 
radiographic and fluoroscopic service in charge of trained technicians.” 

The College has wisely refrained from laying down definite or detailed 
specifications as to the kind or amount of clinical laboratory service to be 
given in the various classes of eases that are admitted to the hospital. It has 
left it to time and to the discretion of each hospital to work out its own prob- 
lem in this particular. 

A sufficient period has now elapsed since the inauguration of the stand- 
ardization movement to advance a tentative program as to what constitutes 
adequate laboratory service. Daily conference with clinicians and surgeons 
and exchange of views between them and the pathologist during the past 
three years have greatly helped to clarify the question and to formulate cer- 
tain basic principles which should invite universal approval. 

We may first consider the so-called routine laboratory examinations, per- 
formed on every patient admitted to the hospital, regardless of the nature of 
the ailment. A clinical and microscopic examination of the urine compris- 
ing the determination of the specific gra^dty, reaction, the test for albumin 
and sugar and a search for casts, pus and crystals, is of course a sine qua non 
in every modern hospital. No patient, except in emergency cases, should go 
to the operating table or under the anesthetic without the accompanying 
report of the results of the urinalysis. It is as much part and parcel of hos- 
pital routine as obtaining the temperature and pulse, a procedure to which 
the patient is entitled by right as included in his implied contract with the 
hospital management. Next comes an examination of the blood. The extent 
of the investigation naturally varies Avith the case, and there is divergent 
opinion as to what determinations should be carried out routinely. On the 
one hand we must, in the interest of efficiency, avoid unnecessary and useless 
examinations Avhich are time-consuming and constitute a great strain on the 
Avorking personnel in the laboratory besides taking their energy away from 


‘Read at the Meeting of the AA^’estem Section 
■Denver. Colorado, October 5, 1923. 
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more essential duties. On the other hand, however, we cannot, in our zeal for 
economy of effort, overlook tlie possible accidental discovery of unlooked for 
important findings in more elaborate routine examinations. Between the 
Scylla and Charybdis we have to steer a middle course. It is, therefore, con- 
eeded that a white count of the blood is indicated in evei*y case, this being 
substituted by a determination of the coagulation time in the ordinary tonsil- 
lectomy eases. Where the enumeration ofithc white blood corpuscles exceeds 
the normal a differential count should be made as a routine measure. 

Another basic principle, of greatest importance to the surgeon, is the 
obligatory examination by a pathologist of all tissues removed at operations. 

The examinations above specified of the urine, blood and tissues con- 
stitute what may be termed the basic routine laboratory examinations. These 
alone, however, would not fulfill in letter or spint the requirements of ade- 
quate laboratory service. The enomous strides made in the diagnosis of dis- 
ease by calling into requisition the recent contributions of chemistry, bacteri- 
immunology and allied sciences make the laboratoiy an indispensable 
component of the hospital’s armamentarium, to be placed at the disposal of 
the profession. Hence the equipment and personnel should be such as to 
enable the performance of the various laboratory tests employed in the mod- 
ern practice of medicine when tliosc arc required by the attending physician. 
Accurate quantitative determination of urinary constituents, the examination 
of gastric eontent.s and of feces and cerebrospinal fluid; the newer methods 
of blood chemistry, serologic procedures sucli as the Widal reaction and 
Wassemanu tost, blood cultures, preparation of vaccines and similar bactc- 
riologic and clinical microscopic procedures ought to bo carried out in the mod- 
ern hospital laboratory. 

Some of the more complicated tests, performed at infrequent intervals, 
requiring special apparatus, need not necessarily be done on the hospital prem- 
ises. but may be performed by the pathologist in liis private laboratory if his 
own facilities be better. 

The examination of tissue removed at operation or for diagnosis is one of 
the most important functions of the hospital pathologist. There is no need to 
emphasize the value to the surgeon of the microscopic examination of histologic 
sections. Occasionally, a voice is heard in deprecation of the necessity of sec- 
tioning a manifestly gangrenous appendix and still louder arc the protests 
against sectioning tonsils. The objections, be it mentioned parenthetically, are 
not against the scientific procedure per sc, but against the cost of the examina- 
tion added on the patient’s already burdensome hospital bill. Of this, however, 
more anon. Leaving tonsils for the present out of consideration as a mooted 
question, we may lay it down as axiomatic that all tissues should be examined 
both macroscopically and microscopically. With the best of scrutiny and 
expert naked eye review of a specimen, some conditions will escape observa- 
tion that would be revealed by the microscope. If tissues were examined only 
when requested by the surgeon, we should then be back in the pre-standardiza- 
tion era. Letting down the bars on certain kinds of ti.s.suc would quickly land 
us there. For this reason, we would make no exception in the (M.so of tonsils 
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ivliieh are Avortliy of the same respect as the appendix or the OA’^ary. And 
while utilitarian value to patient may not he immediately apparent in every 
case, both the physician and the patient are happier in the consciousness that 
all the scientific armor of the laboratory has been brought to bear on the ease. 

We are Avont to speak of the laboratory someAAdiat metaphorically as an 
impersonal thing. Just as in referring to the operating room Ave desire prin- 
cipally to imply the surgeon, so in our use of the Avord “laboi’atory,” Ave 
really designate the pathologist. 

His role in the hospital is not merely to carry out or supervise the per- 
formance of the various routine or requested tests, but to interpret the re- 
sults in terms of the patients. The clinician finds the pathologist AAnlling to 
see or talk the ease OAmr AAuth him, ready to suggest some laboratory proce- 
dure that Avould throAv light on an obscure diagnosis. Together, by co- 
ordinating the clinical and laboratory findings, they are able to utilize their 
' talents for the benefit of the patient. In short, the pathologist is a consultant 
1 medicine. What is said here of the pathologist and the clinical labora- 
ory applies Avith equal force to the roentgenologist and the x-ray laboratory. 
We, therefore, consider the Avording of the minimum requirement for labora- 
tories, “under the charge of . trained technicians,” rather unfortunate," for 
no matter hoAV highly trained they may be (and the training is anyhoAV 
mostly obtained from the pathologist) they have their limitations and should 
not be entrusted Avith such a graAm responsibility as interpretation of labora- 
tory determinations. To the stereotyped rejoinder that the clinician can do 
his OAvn interpretation of clinical and x-ray laboratory findings, Ave may adduce 
the eAudenee that Avith the multiplicity of knoAvledge that has to be mastered 
noAvadays by the physician only fcAv can possess the happy faculty of keeping 
abreast of the advance in laboratory research. 

It may be said in extenuation of the modest requirement of a trained 
technician rather than of the ideal, the trained pathologist, that the College 
Avas Avell aAvare of the deplorable lack in this country of competent physi- 
cians skilled in clinical pathology and the inability of hospitals to secure such 
serAuce. As against the old eAul of assigning the laboratory to some staff 
physician AAuth Avhom it Avas a side issue or to an interne Avho Avas more inter- 
ested in surgical technic, it is far better to haA’e a trained technician in charge. 
Adeqiiate laboratory serAuce, hoAvcAmr, means the conduct of the laboratory 
under the direction of a clinical pathologist avIio, according to the definition 
of the American Society of Clinical Pathologists, is a physician aaJio has had 
at least tAVO years’ experience in chemistry, bacteriology, serology, clinical 
microscopy and tissue diagnosis. It is a specialty Avhich requires a prepara- 
tion, training, code of ethics and ideals similar to Avhat the American College 
of Surgeons demands of those aspiring to be FcIIoaa^s. 

Clinical pathology, therefore, should not be, as intimated in some quar- 
ters a stepping-stone to internal medicine or surgery, hoAvsoever valuable a 
knoAAdedge of this may be in the practice of these branches, but an end in 


*The Dhrase has since been changed to read "under competent supeiyislon 
Interpreted by the official bulletin of tlie American College of Surgeons as being 
through the medium of a clinical pathologist." 
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itself, a career, a life's ivork. The technic of a test may be learned easily ev'en 
by the layman. The proper evaluation of the findings requires a broad knowl- 
edge of medicine. The exact diagnosis of pathologic tissue beset by so many 
pitfalls, requires years of experience. Hence the futility of entrusting this 
serious task to one rvho is looking fonvard to abandon it for some other and 
more lucrative field of activity. 

And this brings us to the painful consideration of the crux of the prob- 
lem, the economic or financial side of the laboratorj', which one loathes to 
inject into this scientific gathering but which, alas, cannot bo avoided. In 
this prosaic world adequate service, laboratory or what not, cannot be had 
without proper compensation. The present famine in pathologists for whom 
hospitals in the country are clamoring is solely due to the inadequate reward 
offered for their talents. The knowledge acquired by the clinical pathologist 
in fitting himself for his specialty forms a wonderful asset in the domain of 
surgery or of internal medicine, both of which beckon to him and lure him 
on with promise of wealth and fame. Even morally his status is often con- 
founded with that of a mere technician. It is not surprising therefore that 
men of promise in clinical pathology gravitate to other specialties. 

The solution to this question resides in a recognition of the fact that 
laboratory service should not be considered as something furnished by the 
hospital like room, board, light or heat, but as a medical consultation indis- 
pensable to the patient and paid for by him in accordance rrith his means. 

This is not the occasion to enter into details of financing the hospital 
laboratory; suffice it to say that in our opinion it should be self-supporting. 
The income should be derived from charging the patients for the sorviees 
rendered on a reasonable and equitable basis. 

In view of the scarcity of pathologists and the necessity of their ade- 
quate compensation, it is expedient for one or more hospitals to engage the 
services of a directing pathologist who will spend the requisite time daily in 
each institution to supervise the work of the technicians, interpret the find- 
ings and make out the tissue diagnosis. 

In this way may be solved the problem of the small hospital in the rural 
communities which are at present without laboratory facilities or incompe- 
tently served by a technician. A pathologist from the metropolitan center 
may visit these institutions in outlying towns at periodical intervals much in 
the way of a circuit preacher. He will control the work of the technician and 
diagnose the tissue sections. In addition the pathologist will serve as a stim- 
ulus to the medical staff in maintaining the program of standardization in 
other particulars, such as record keeping and staff meetings. The patholo- 
gist in furnishing adequate laboratory sciwice is in the best position to keep 
up the scientific spirit of the institution as planned by the requirements 
of the American College of Surgeons. 

His work should not stop with merely doing what is asked of him by the 
clinician. It is also a part of his function to initiate scientific work by tactful 
suggestion to the physician in casual interviews or at the monthly staff meet- 
ings. It is at the monthly gathering of the hospital staff that the pathologist 
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is called on to defend his diagnoses, wliicli sometimes run counter to those of 
the surgeon. On these occasions he can advance the cause of scientific med- 
icine by calling attention to new laboratory procedures in diagnosis of dis- 
ease or in demonstrating interesting pathologic specimens from the opera- 
tive material of the hospital and from autopsies. Particularly should the 
pathologist emphasize the necessity' of postmortem examination and solicit 
the attending physician to secure permission, for the percentage of autopsies 
obtained is an index of the scientific status of the institution. 

Lastly we must not omit the proper keeping of records in the laboratory 
as an essential to adequate service. Not only should a duplicate of all reports 
be kept in proper books or card index but a classification of diagnoses made 
on tissue sections should be mauitained for ready reference. One or two slides 
of each section should be carefull 5 ’- catalogued and preserved for future refer- 
ence. A monthly report of the activities of the laboratory should be presented 
at the statf meetings. 

In the manner above outlined, the laboratory personnel and the patholo- 
ist can best be of service to the clinician and exemplify the spirit of standard- 
^ ‘'Mzation of doing the greatest good to the iiatient. 


THE OCCURRENCE OF PARATYPHOID AGGLUTININS IN SPECIMENS 
SHBinTTED FOR THE TYPHOID AGGLUTINATION TEST^- 


By Ruth Gilbert, M.D., and William M. Groesbecic, B.S.f 


T he clinical course of typhoid fever is so variable that similarity of the 
symptoms to those of a surprisingly’- large number of other diseases may 
at times cause a confusion in diagnosis. At least two other members of the 
typhoid-colon group of bacilli, namely, paratyphoid bacilli A and B, are 
the etiologie factors in typhoid-like diseases, often considered clinically almost 
identical with typhoid fever. Hence, it has been the custom in this laboratory 
to make a routine examination for paratyphoid agglutinins on all specimens 
of blood submitted for the typhoid agglutination test. 

In the six y^ars, from 1918 to 1923, during which such examinations 
have been made, 13,759 specimens of blood have been received for the typhoid 
agglutination test. The results obtained upon one hundred and fifteen of 
these have been excluded from the present study, since only tests for typhoid 
agglutinins were made. Thus, the actual number upon which paratyphoid 
tests were made is 13,644. 

Thirteen thousand and forty of these specimens were tested, as a routine 
procedure, in the 1 :40 dilution of the blood with B. paratyphosus A and B 
and if a reaction was obtained the test was repeated in the three dilutions. 


^e<=ented at the meeting of the New York State Association of Public Health Labora- 
tories, held in Rochester, New York, April 22, 1924. ^ 

-From the Division of Laboratories and Research, New York State Department 
Health,' Albany, Augustus Wadsworth, M.D., Director. 

Received for publication. May 2S, 1924. 
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1:20, 1:40 and 1:80. The results, summarized in Table I, have been divided 
into those in which complete agglutination oecurred and those in which a 
partial agglutination reaction was observed (i.e., partial in 1:40 dilution). 


Table I 

Results of Routine Tests fob Paratyfhoid Agglutinins 


YEAH 1 

1 

TOTAL BPECmENS 
TESTED 

COMPLETE 

acolutination 

PARTIAL 

AGGLUTINATION 

NUMBER 1 

PER CENT 

NUMBER 1 

PER CENT 

1918 

2794 

0 1 

— 

0 


1919 

2228 1 

1 

0.05 i 

3 

0.13 

1920 

2143 i 

c 

0.28 

44 

2.05 

1921 

2405 

3 

0.12 

24 

1 0.9G 

1922 

1838 

1 0 

_ 

2 

0.11 

1923 

1542 1 

i 2 

013 

1 IS 

' I.IG 

Total 

' 13040 1 

12 1 

1 0.09 1 

91 

0.7 


An average o£ 0.09 per cent (appro.vimatcly 1 in 1000) routine agglutina- 
tion tests has shown complete agglutination of paratyphoid bacilli and 0.7 per 
cent (7 in 1000) has shown partial agglutination. 

Si.v hundred and four specimens were tested for paratyphoid agglutinins 
at the request of the physician or because the histories indicated that para- 
typhoid fever was suspected. The results of these tests are given in Table II. 


Table II 

Eesults op Tests ror. Pabattphoib AooLvTiKnis WnEP.E PAr.ATvraoiD Inpection 
WAS Inmcateb 


YEAR 


COMPLETE 

AGGLUTINATION 

PARTIAL 

AGGLUTINATION 

NUMBER 1 

PER CENT 1 

NUUBEP. 1 

PEP. CENT 


102 1 

5 1 

4.9 1 

4 

3.9 

1919 

85 

^ ! 

35 ! 

0 

- 

1920 

96 

0 

- 

9 

9.4 

1921 

134 

2 

1.5 

S 

C.O 

1922 

99 1 

2 

2.0 

3 

3.0 

1923 

88 1 

0 

- 

1 8 

' 9.0 

Total 

C04 

13 1 

2.0 

' 32 

5.3 


aIh average of 2.0 per cent (20 in 1000) of these Tests has shown complete 
agglutination and an average of 5.3 per cent (53 in 1000) has shown partial 
agglutination. 

Conclusion . — The infrequency with which the presence of paratyphoid 
agglutinins has been demonstrated indicates that the test for them may be 
omitted from the routine examination of specimens submitted for the typhoid 
agglutination test without materially detracting from the value of these ex- 
aminations. AVhenever paratyphoid infection is indicated, however, the test 
for the presence of these aggliitinins should he made. 



THE PHARMACOLOGY OP BENZYL ALCOHOL AND ITS ESTERS 

IV. The Diuretic Effect of Benzyl Alcohol, BenzylAcetate and 

Benzyl-Benzoate 

By Charles M. Gruber, Ph.D., M.D., St. Louis, Mo.^‘ 


M ACHT^ studied the toxicity of the benzyl esters, also their effect upon 
kidney function on dogs. He found that prolonged administration of 
benzyl-benzoate and benzyl-acetate, both by mouth and by injection pro- 
duced no chronic intoxication. Examination of the urine indicated no im- 
pairment of the kidneys, and functional tests with phenolsulphonephthalein 
showed no change in kidney function. 

While testing the effect of oral administration of the benzyl esters upon 
the alimentary canal in dogs^ it was noted that there was frequent urination in 
addition to frequent vomiting and defecation. At first this action was thought 
to be due to the relaxation of the bladder sphincter and the copious drinking 
of water. However, in a later series of experiments® with the intravenous 
administration of benzyl alcohol, benzyl-acetate and benzyl-benzoate these 
substances were found to produce cmeulatory changes within the kidneys. 
These facts suggested, that it would be interesting to note if the above sub- 
stances had an effect on the secretion of urine. 

METHOD 

Dogs and rabbits were employed. The former animals were anesthetized 
either with paraldehyde 1.8 ml. per kg. by mouth or with ether by inhalation. 
Urethane, 2 gm. per kg. body weight, by stomach or ether by inhalation, were 
used for the latter animals. The rabbits were fed generous quantities of 
green cabbage several days before the experiments were performed. 

The blood pressure, when recorded, was always taken from the left car- 
otid artery with a mercuiy manometer. A 2 per cent sodium citrate solu- 
tion was employed as an anticoagulant. A chronometer indicating either 
5, 15 or 30 second intervals, was employed. When the blood pressure was 
recorded the chronometer also indicated the zero blood pressure level. 

Cannulas were placed in each ureter and the drops of urine secreted 
were recorded on the kymograph by receiving and recording tambours. 

Benzyl alcohol, benzyl-acetate and benzyl-benzoate were used in 10 per 
cent emulsions made with 5 per cent acacia in Ringer’s solution.® These were 
injected slowly into the lateral ear vein of the rabbit. The pure preparations 
were used for intramuscular and intraperitoneal injections. In some experi- 
ments the intestine was ligated near the pyloric sphincter. 

"^rom the Department of Pharmacology, Washington University, School of Medicine, 

St foj. publication, May 28, 1924. 
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RESULTS 

Intravenous Administration . — The results upon intravenous administration 
were not satisfactory. In many instances the rate of urine flow was mark- 
edly diminished and in some eases there was complete suppression. The 
results were influenced by the quantity and rate of injection of the drug. 
The suppression appeared to be secondarj'- to the effect of the drug upon the 
heart muscle, respiratory system and blood pressure. See Gruber.® The 
greater the fall in blood pressure the greater the suppression of urine. In 
some instances intravenous injections were followed by marked augmenta- 
tion in the rate of urine flow. Pig. 1, which was obtained from a 3 kg. rab- 
bit, illustrates the normal flow of urine taken as control. At X® 2.5 ml. 5 per 
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riff. 1.— Rabbit 3 l<ff tJrotltanc ane«th<*sla. Catinulas In both ureters. Upper record 
left kidney, middle record right kidney sc-cietjons In drops. I. Control rate of urine flow 
In drops. At X* 2.S ml acacia solution five ppi cent and at X* 2,5 ml. acacia solution five per 
cent eontaintne ten per cent bonzyl-bcnzoate n-cre injected intravenously : II, Continuation of 
record I. Time In thirty seconds This and all followmff Illustrations are reduced % or more. 



Flff. 2. — ^Rabbit, urethane anesthesia. Cannula placed In left ureter near the hllus of 
the kidney. O, control rate of urine flow for thirty-seven minutes. X, 1 ml. pure benzyl 
alcohol was Injected Intramuscularly; l, fifty minutes later j 2, one hundred minutes after X. 
Time In thirty second Intervals. 

cent acacia was injected into the lateral car vein. There was produced no 
noticeable change in urine flow. At X® the same amount and concentration 
of acacia but containing 10 per cent benzyl-benzoate was injected intra- 
venously. Within six minutes tlio urine flow was augmented. It was increased 
from about 1 drop per minute to about 8 drops per minute for each kidney. 
This augmented urine flow continued for ninety minutes longer than shown 
in the figure. 

Intramuscular Administration . — That diuresis can be produced by these 
drugs when they are injected intramuscularly can be seen in Pig. 2. In this 
animal the cannula was placed in the left ureter near the hilus of the kidney. 
The normal rate of urine flow was recorded for thirty-seven minutes, of 
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whicli curve 0 is an example, before the injection was made. At X, 1 ml. 
pure benzyl alcohol Avas injected intramuscularly; curves 1 and 2 were taken 
respectively fifty and one hundred minutes later. In this animal the effect 
of the drug was shoivn in eight minutes. The maximum rate of urine fioAV 
was 2 drops per minute, whereas before the injection the rate was 1 drop per 
three minutes. 

Iniraperitoneal Administration . — The most satisfactory results were ob- 
tained by the administration of pure preparations of benzyl alcohol, benzyl- 
acetate and benzyl-benzoate intraperitoneally. The degree of increased urine 
floAv and the duration of the latent period A’-aried Avith the different animals 
used. In nearl 3 >- all instances the duration of the latent period Avas shortest 
for benzyl alcohol but longest for benzyl-benzoate. This Avill be seen upon 
comparing Tables I, II and III. The aAmrage time of the latent period for 
benzyl alcohol in 22 animals thus studied Avas found to be about seA^en min- 
utes, for benzyl-acetate in 10 animals eight minutes, and for benzyl-benzoate 
in 7 animals nineteen minutes. 

In a preAdous communication^ the author found no evidence to support 
Nielsen and Higgins’® claim that the different benzyl esters Amried in their 
rate of action upon the blood pressure. They maintain that there Avas a dif- 
ference and that this difference in rate of action Avas dependent upon the 


Table I 


Table Shoavixg the Approximate Time Interval Between the Time of Injection and 
THE Beginning op Augmentation in Urine Floan^ After Benzyl Alcohol avas Injected 
Inte-apeeitoneallt. lilAXiMAL Eate OP Floav OP Urine in Drops Shoavn in Table 


ANIMAL 


aveight in 

I KILOGRAMS 


ALCOHOL IN 
' ML. 


Babbit 


Dog 


2.0 

3.0 

3.2 

3.0 

5.0 

4.3 
3.9 

3.6 

3.7 

3.4 
3.9 

2.0 

2.5 

3.2 
3.0 
3.0 

2.3 

4.3 

15.0 
14.5 

9.5 

14.1 


1.0 

1.5 
1.0 
1.0 

2.5 
2.2 
2.0 
2.0 
2.0 
2.0 
2.0 

1.5 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

3.0 

5.0 

2.5 

1.0 


M.AXIMAL PvATE OP URINE FLOAV IN DROPS 
PER MINUTE 


Average 

. Increase in per cent 


TIME OP LA- 
TENT PERIOD 

IN MINUTES 

RIGHT KIDNEY 

mmsrn 


NORMAL 

AFTER 

BENZYL 

ALCOHOL 

normal 

AFTER 

BENZVL 

ALCOHOL 

10 

• . • 

• » • 

0.5 

2.5 

12 

0.3 

4.3 

0.3 

3.0 

7 

0.7 

5.3 

• . . 

• •• 

o 

a 

0.3 


0.2 

3.0 

3.5 

3.0 

5.3 

2.5 

5.5 

3 

... 


1.0 

4.0 

3 

1.0 

4.0 

• • • 

• • • 

5 

2.0 



• •• 

14 

0.3 

1.7 

• • • 

• •• 

10 

1.0 


1.0 

1.7 

4 

2.7 

5.0 

4.7 

7.3 

G 

... 

... 

0.3 

2.8 

o 

O 

4.0 

6.5 

4.0 

6.0 

2 

1.0 


0.5 

1.5 

20 

0.5 

1.5 

0.3 

0.8 

16 

1.0 

1.3 

1.2 

1.8 

1 

1.0 

6.5 

1.2 

6.5 

14 

1.8 

6.0 

2.5 

5.5 

5 

2.8 

3.8 

3.5 

4.5 

7 

1.8 


, , 


6 

0.5 

8.5 1 

1.0 

8.5 

2 

2.0 


2.0 

5.5 

7.1 

1.5 

4.1 

173 

1.55 

4.1 

170 
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respective rates of hydrolysis. The above findings support Nielsen and Hig- 
gins' view that these esters may be converted into their components before 
producing their action. In this connection it must also be remembered that 
the rate of absorption from tiic peritoneal cavity will vary with their respec- 
tive solubilities. Inasmuch as benzyl alcoliol and benzyl-acetate are fairly sol- 
uble and bcnzyl-benzoatc practically insoluble in water, one would naturally 
expect some difference iu their rates of action. 

The average increased rate of urine flow is slightly greater for benzyl- 
benzoate than fo,r eitJier benzyl-acetate or benzyl alcohol, it being about 215, 
182 and 171 per cent respectively. The average increase was 190 per cent 
for the entire series of experiments. 

Benzyl Alcohol . — Benzyl alcohol 1ms a decided action upon tlic Iddney 
function. See Figs. 3. 4 and 5 and Tabic I. Pigs. 3 and 4 were obtained from 
experiments upon rabbits. It will bo scon that in Pig. 3 the blood pressure 

Table U 


Table SHOWixo the ArpRoxntATE Time Imtep.val Between the Time of Injection 
AND THE Beginning of Incre.^sed Udine Flow After Benetl-Acetatb was Injected 

INTHAPERITONEALLY. jrAXIMAL KaTE OF FLOW OF UrJKE IS DkOFS SIIO^VN IN TACLE. 


1 

1 


PURE 1 

time op l.\- 

MAXIMAL RATE OP VPJNE FLOW IN DROPS 
PER MINUTE 

ANIMAL 

WEIGHT IN 

DEN2VL- 1 

tent period 

RIGHT KIDNEY 

LEFT 

KIDNEY 


ItlLOOR-UtS 

IN ML. 

IN MINUTES 

NORMAL 

benzyl- 
acetate ' 

NORMAL 

BENZYL- 

ACETATE 

Babbit 

2.5 

1.0 

14.0 

1.0 

24 

1.0 

2.4 


3.0 

1..3 

1 7.5 

2.0 

4.0 




1 3.0 

2.0 

i 50 

1.4 ; 

3.4 

1.4 

3.7 


' 3.4 

2.5 

i lO.O 

0.3 1 

1.3 




' 2.3 

1 i.n 

1 4.0 

10 I 

■•1.0 

i.o 

5.8 


' 2.3 

1 10 

6.0 

0f> 

1 30 

0.5 

3.0 


' .3.S 

' 20 

4.0 

0.5 

i G.O 

0.3 

C.O 

Dog 

' n.o 

' 0 

15.0 

2.5 

1 3.0 

1.3 

1.5 

' l.'j.O 

GO 

10 0 

2.5 

! 3.Q 

2.0 

2.5 


' n.o 

4.0 

S.0 

0.3 

1 0.8 

1 0.3 

' 0.8 

Average 

Incicase in per cent 


S.3 

1.2 

3 0 

150 

1.0 

3.2 

220 


Table III 

Table Showing the Apfroximatb Time Interval Between the Time of Injection 
OP Benzyl-Benzoate IntTvAperitoneallt and the Beginning op increased Urine 
Flow. MAXiitAL Flow op Urine in Drops Shown in Table 


ANIMAL 

1 

WEIGHT IN 

inLOOBAME 

pure 1 

BENZYL- 1 
BENZOATE 1 
IN ML. 1 

1 

time of la-' 
tent period ' 

1 MAXIMAL PATE OF URINE FLOW I.N DROPS 

1 PER JIINDTE 

1 right kidney j 

1 LEFT KIDNEY 

IN MINUTES 

' NOPMAL i 

1 

BENZYL- 

benzo.\te 

NORMAL 

BENZYL- 

BENZOATE 

Babbit 

Dog 

2.1 

2.4 

3.0 

5.2o 

3.0 

10.3 
' 14.5 

0.5 1 

1.2 

1.5 

1.0 

1.0 

5.0 

5.0 

25 0 5 

18 3.0 

45 1.0 

S 2.5 

1 4 8.0 

1 23 1-5 

1 10 1.3 

3.0 

21.0 

5.0 

1 C.O 

1 12.5 

1 3.5 

! 05 

0.5 

2.0 

1 1.0 

1 1.5 

1 5.S 

1.5 

1.0 

2.0 

9.0 

6.0 

5.3 

8.3 

! as 

Average 39 — «> ^ 

Increase in per cent 








Fig C.— Dog. 9.6 kg. Paraldehyde anesthesia. Same an Fig. 4 except ai follows: .1, I, 2..'. ml. pure l)«‘nzyl alcohol were Injected intrapcritoncally • 

B, nttcen mhnitos after end of -1; C, thirty minutes after »'nd of B. 
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fell after the intraperitoneal injection of 1 ml. pure benzji alcohol. This sud- 
den fall in pressure is accompanied by a slowing in the secretion of urine. 
Following this there is a more gradual fall in blood pressure, then a return to 
normal with a marked increase in the secretion of urine. In some instances, 
ns illustrated in Fig. 4, the blood pressure fell to such an extent that the 
secretion of urine was almost stopped. In this instance, however, the blood 
pressure returned to normal and the urine secretion went above normal. In 
some other animals the blood pressure remained low during the remaining 
length of the experiment and anuria resulted. 

In Irig. 5 the blood pressure did Jiot fall after the injection of 1 ml. pure 
benzyl alcohol. It increased from 122 to 135 mm., which later returned to 
116 mm. of mercury. Simultaneously with this change, the number of drops 
of urine excreted increased from 1.5 drops per minute to 6 drops for the left 
kidney and to 7 drops for the right kidney. That benzyl alcohol and its esters 
when injected intravcnousl}* can increase the blood pressure was shown by 
the author in a previous communication.® These results upon intraperitoneal 
administration further support the finding given there as do the observations 
obtained on the dogs used in securing Figs. 6 and 9. 

Intraperitoneal injection of 2.5 ml. of pure benzyl alcohol was made in a 
dog weighing 9.6 kg. in Fig. 6. The blood pressure temporarily fell from 
160 to 150 mm. of mercury but ten minutes after the injection it had risen to 
170 mm. of mcremy, falling gradually to 160 mm. during the next thirty min- 
utes. Thirty minutes later, or seventy minutes after the injection, the blood 
pressure was only 110 mm. of mercury. As seen in B in Fig. 6 the secretion 
of urine increased rather rapidly, reaching a maximum forty-five minutes 
after the injection. Although the blood pressure dropped more than 50 mm. 
in C, nevertheless the rate of urine flow is very much faster than the control 
rate in A. 

Benzyl-acetate. — ^Benzyl-acetate like benzyl alcohol has a short latent pe- 
riod. This is seen in Table II and Pig. 7. After the injection of benzyl-acetate 
in Fig. 7 the blood pressure gradually fell from 120 to 76 mm. of mercury. 
The excretion of urine rapidly increased and continued above the normal rate 
for more than two hours. Like benzyl alcohol, benzjd-acetate occasionally 
pi’odueed a rapid fall in blood pressure accompanied by anuria, from which 
the animals did not recover during the time of the experiment. 

Benzyl-hcnzoatc. — ^Figs. S and 9 are presented to show the effects of benzyl- 
benzoate upon the rabbit and dog respectively. In Fig. 8, curve 1 shows the 
normal rate of secretion of urine by both kidneys: 2 the injection of 1.2 ml. 
pure benzyl-benzoate intraperitoneally ; and 3 and 4 the rate of secretion of 
urine fifty and one hundred minutes respectively after the injection. The 
rate of secretion before the injection was about 1 drop per minute which 
reached a maximum rate of 3 drops per minute after the injection. In this 
animal the blood pressure was not recorded. 

The dog used in Pig. 9 weighed 14.5 kg. and received 5 ml. pure benzyl- 
benzoate intraperitoneaUy at 1. The blood pressure rose as the record shows 
from 120 to 142 mm. of mercury but later fell to 120 mm., curve C. After 
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the injection the rate of urine flow gradually increased from 1 and 1.3 drops 
to 6 and 6.3' di’ops for the left and right kidneys respectively. 

DISCUSSION 

From the above results it will be seen that benzyl alcohol and its esters 
benzyl-acetate and benzyl-benzoate increase the rate of urine secretion. 
Inasmuch as diuresis occurred even after pyloric sphinct.er ligation it cannot 
be due to relaxation of those smooth muscles thus permitting rapid emptying 
of the fluid contents of the stomach into the intestine. In a previous com- 
munication® plcthj'smographie I'ccords were shown demonstrating a decreased 
volume of the kidney in all the animals tested. In some instances the blood 
pressure was not changed nevertheless the kidney decreased in volume while 
at the same time the intestine increased in volume® (Fig. 9). Perfusion ex- 
periments confirmed Idacht’s* finding however, that the kidney vessels may 
dilate under the influence of benzyl alcohol and its esters.®'^ Whether 
benzyl alcohol and its esters irritate the kidney cells to further secretion, as is 
thought to be the ease with calomel*; change the glomerular membrane so 
that fluids are filtered more readily, as some authors think to be the case 
with caffein’j decrease tlie rate of rcabsoi-ption of fluids in the tubules, as 
is thought to be the case with sodium sulphate*; increase the number of 
glomeruli secreting as has been found to bo the case with enffein by Richards 
and Schmidt*'; or increase intravenal arterial blood pressure and increase 
volume flow through the kidney, cannot be stated at this time. Experiments 
are now being performed in an effort to determine if possible the mode of 
action of benzyl alcohol and its esters in producing this increased urine 
secretion. Our findings on the action of these drugs upon urine secretion 
support those of Macht’s,**’ upon the circulation to the effect that rabbits 
are much more susceptible to tlic benzyl esters than are dogs. Wc found 
rabbits to respond by a much greater increase in the rate of urine flow than 
the dogs used in the experiments. 

SUMMARY 

1. Benzyl alcohol and its esters bcnzyl-acctatc and benzyl-benzoate cause 
increased urine secretion when given cither intravenously, intramuscularly or 
intrapcritoneally. 

2. The latent period between the intrapcritoncal injection and beginning 
of increased urine secretion in 22 animals was found to be seven minutes ivith 
benzyl alcohol; eight minutes in 10 animals with benzyl-acetate and nineteen 
minutes in 7 animals with bcnzyl-benzoatc. 

3 Benzyl alcohol was found to increase the rate of urine flow 171 per 
cent in 22 animals, benzyl-acetate 182 per cent in 10 animals and benzyl- 
benzoate 215 per cent in 7 animals, an average of 190 per cent for the entire 
series. 

4. The point of action of the drug has not been determined. 
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THE PREPARATION OF A SATISFACTORY POIKILOTHERMOUS 

ANIMAL* 


By Robert W. Keeton, M.S., M.D., Chicago, III. 


I N the course of an investigation into heat regulation it became necessary 
to prepare poildlothermons animals. This loss of the power to maintain 
a constant body temperature in the face of changing environmental tempera- 
tures results Avhen the cervical cord of an animal is transected. Many of the 
investigators (see ref. 1-6) who have prepared such animals have subjected 
them to experimental studies within a short time (3' to 4 hours) of their 
recovery from the anesthetic. However, my experiments required that the 
animals recover from the immediate effects of the operation and return to 
their normal feeding routine. Freund and Strassman" have reported the 
most complete experiments on poildlothermons animals surviving for a niiui- 
ber of days. Many of their rabbits lived from seven to ten days. They re- 
cord, however, a rather high mortality occurring within the first twenty-four 
hours postoperatiA’’e. These deaths iverc attributed to surgical shock, but 
no attempt was made to analyze further the factors invoh’'ed. Since this 
type of animal is useful in physiology for teaching and demonstration pur- 
poses and offers an opportunity for the study of the vasomotor mechanism, 
it seemed adidsable to present a technic ivhicli has proimd successful in its 
preparation. 

Selection of Animal . — ^In the preparation of a cervical cord animal, the 
rabbit offers some adimiitages over the dog. The phrenic nerve in the rabbit® 
arises ehiefiy from the fourth segment ivitli small branches from the third 
and fifth. In the dog® it arises from the fifth, sixth and seventh cervical nerves. 
It is eiddent that the chances of damaging the phrenic nuclei are much 
greater in the dog than the rabbit. Alter section of the cord the motility 
of the intestines is increased^® so that a diarrheic state readily establishes 
itself. With the rabbit this may be controlled by the character of the food. 
It never becomes troublesome. In the dog because of the frequent respiia- 
tory tract infections (sniffles, distemper) and this increased intestinal motility, 
the stools rapidly become ivatery, foul smelling, and streaked with blood. 
The use of bone ash in the food may help but it does not eliminate entirely 
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this bowel clisUirbanco. Bed sores never develop in the rabbit. They always 
occur in dogs with high section if the animals live long enough. It is liow- 
evcr quite difficult to maintain the body weight of the rabbits. They are 
helpless and as a result iiavc to be fed with the hand. They eat slowly so 
that almost constant attention must be given to their feeding over a period 
of two to three hours daily, if anything like an adequate quantity of food is 
eaten. 

Vrcparalion of ihc Operative Field . — Rabbits readily develop staphylo- 
coccus infections. Such infections have been observed occurring spontane- 
ously in the mammary glands of two otherwise healthy animals and in the 
axillary space of a third. If tincture of iodine be used for the sterilization 
of the field of operation, a slough will appear in a few days along the wound 
edges. The organisms invade this slough and if the animals be sacrificed at 
varying intervals following the operation the progress of this infection may 
bo traced from the surface to the spinal cord. The application of 70 per 
cent to 95 i)cr cent alcohol to the skin gives satisfactory antisepsis. It does 
not cause a slough and its use eliminates this tj’pe of wound infection. 

Anesthetics and Heat Loss . — The operation can be performed under ether 
but the hazard is groat. Rabbits die so readily under a simple ether anes- 
thetic that it requires a definite period of training before an assistant can 
be regarded as a safe anesthetist. Then the ether predisposes to pneumonin 
an animal whieli at best is very susceptible to this form of infection. How- 
ever, the important objection to ether lies in the very rapid loss of heat 
after section of the cord. Idoorc" has observed that tlm admini.stz'ation 
of ether to a normal rabbit for an hour may lower the rectal temperature 
1.5® C. Our experience shows that within a sliort period following the 
transection of the cord a lowering of the temperature of 1° to 4® C. occurs. 
This fall was observed by the earlier investigators and was the subject of 
extended study. Iilorc recently their observations Iiave been reviewed and 
•^summarized by Schonborn.'* In my experience this fall occurs despite the 
■^protection of the animal by blankets and tlic application of external heat. 
Five to six hours arc required to return llic animal to a temperature of 
38° C. and the rabbit normal (38 8°-39.4°) may not be reached for twelve 
hours. 

If a local anesthetic (2 per cent novocainc) be used, the temperature 
may rise immediately after tlie section. In one case a tcmpcratuie of 41 
was noted and in two others a .smaller elevation occurred. This recalls to 
mind the clinical experience that lesions of the cervical cord are often asso- 
ciated with hyperpyrexia. However, such ri.scs arc transitory and if the 
animal be not protected from heat loss the temperature will fall^ progres- 
sively. In the majority of cases there is a drop of 1° to 1.5® C. within twenty 
mimites of the section. If external heat be applied the temperature remains 
stationary or rises rapidly to noimal. This is in sharp contrast to the pro- 
longed lag present in the otlier animals before the depression can be remo^ cd. 
The ether certainly exaggerates those changes in the heat regulating 
mechanism induced by cervical section. 
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EsfahhsJwient of Reflex Block . — In four eonsceiitivc animals operated un- 
der deep surgical anesthesia, respirations ceased simultaneously with the sec- 
tion of the cord. In other animals the cord was cut under light ether anes- 
thesia. They also stopped breathing ivith the completion of the section. This 
cessation of the respiration may have been due to a primary reflex respira- 
tory inhibition or to a secondary one due to some form of acute circulatory 
failure. The injection of morphine 1.65 mg. and atropine 0.22 mg. in rabbits 
weighing 2 to 2.5 kilos eliminated this reflex factor when ether was employed. 

In the use of novocaine, it was customary to give two injections of mor- 
phine (1.65 mg.) and atropine (0.22 mg.) at an interval of one hour. An 
even larger dose may be used with safety. After the exposure of the cord, a 
novocaine block was established. Not over 0.3 to 0.4 c.e. of 2 per cent novo- 
caine should be injected. A larger quantity will establish an excellent block, 
but the animals quite frequently die one to three hours later. It has been 
assumed that death was due to an interruption of the synapses on the phrenic 
nuclei which lie in the immediate proximity. 

The Immediate Blood Pressure Changes . — It is a well established experi- 
mental fact that section of the cord in this region deprives the animal of a 
compensatory mechanism which is active in maintaining blood pressure in the 
face of adverse hydrostatic conditions. Thus elevation of the feet causes a 
maintained rise in blood pressure, while lowering of the feet causes a similar 
fall. This is in sharp contrast to the behavior of the normal animal, which 
after a short delay in each set of experimental conditions returns the pressure 
to the normal level. Therefore, it is important that the feet be elevated before 
the cord is cut and that this relative position be maintained for a number of 
hours after the operation. On several occasions, when ether was being used 
as an anesthetic, it was found that the lifting of the head and shoulders of 
the animal, even for the purpose of bandaging, caused an almost immediate 
respiratory stand-still. It then became a rule not to remove an animal from 
the operating board or change his position for from twelve to eighteen hours 
after the section. 

Treatment of Collapse after Cord Section . — Despite the use of precautions, 
which have been outlined above, a state of collapse, in which the respirations 
were labored and shallow and the tissues cyanotic, sometimes followed imme- 
diately upon section of the cord. If now an injection of 22 mg. of caffiein 
sodium benzoate be given into the ear vein, the respirations become more 
rapid, the color of the tissues improves and in a short time the animal’s con- 
dition is satisfactory. 

Period of Experimental Usefulness.— The animals drink water in eight 
to twelve hours and begin to eat food vdthin twenty-four hours in satisfactory 
quantities, and in normal quantities after forty-eight hours. On the third day 
they' can be regarded as in good experimental condition. In this condition 
they remain for six to fourteen days. Emaciation of the paralytic portion ot 
the‘bodv is rapid in spite of apparently satisfactory feeding. This wasting 
lias been noted by other observers. It is probably largely due to inadequate 
feeding The animal in his helpless condition can easily eat greens ot 
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types, but it is difficult to devise a method of feeding him oats and similar 
foods "which arc more nutritious. A nasal discharge manifests itself as the 
forerunner of a terminal pneumonia. This pneumonia is less apt to oficur if 
the animals be operated upon immediately on their entrance to the laboratory 
before they have had opportunity to become infected from the stock rabbits. 
The last animal operated on was in good condition after twenty days and was 
sacrificed at this time. The autopsy showed complete section of the cord and 
no pneumonia. 

Technic in Deiail . — A rabbit (weight 2 to 2.5 kilos) is injected intramus- 
cularly with morphine (1.6 mg ) and atropine (0.22 mg.). One hour later the 



Fig 1 


injection is repeated. Tliirty minutes later (one and oue-lialf hours after the 
first injection) the operation is begun. In the meantime tlie field has been 
shaved and prepared with alcohol. The animal is wrapped in a light blanket, 
placed on the left side with hind feet tied, front feet loose and the ears held 
by an assistant. The foot of the board is elevated four inches. Towels may 
Tiow be clipped to the skin without any display of pain by the rabhit. 

The skin is infiltrated with 2 per cent novocaino and the muscle layers 
blocked off by plunging a fine caliber needle to the lateral spinous processes. 
This catches the nerves sliortly after their exit. For the entire operation 5 to 
10 e.c. of the solution is usually sufficient. On exposing the spines of the 
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vertebrae, care should be taken to avoid the space lateral to the seventh cer- 
vical and the first dorsal vertebra. The vertebral vein is located here and it 
is quite easily damaged. A hemorrhage established may rapidly prove fatal. 
The seventh cervical spine may be located as folloivs. (See illustration.) 
The first two spinous processes which are long and of equal height are the 
second and third dorsal. The vertebra eephalad is about three-fourths as 
high and is of course the first dorsal. The next one marks the beginning of 
tlie cervical cord. Its height is so variable that it cannot be used as an iden- 
tifying criterion. The spine is best removed by the use of a pair of sharp- 
pointed medium lieaA'y scissors. These enable the operator to take short bites 
on either .side of the process. If too much of the dorsum of the vertebra is 
removed, the intraspinal venous plexuses may be injured with a resulting 
rapidly fatal hemorrhage. The cord is now blocked with 0.3 to 0.4 c.c. novo- 
eaine. Immediately the area of the block is cauterized with a hot probe. This 
is done slowly so as to coagulate the tissues within the block and avoid ex- 
tending the cauterization into unanesthetized territory. It is this extension 
which appears to precipitate the collapse (shock) in the animals. After the 
closure with catgut, external heat is applied as needed to maintain the 
temperature. 
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FRACTIONATION OF THE PROTEINS OF RATTLESNAKE VENOi\P* 


By Williaji H. Welker, A.C., Pn.D., Chicago, III. 


I N 1904, John MarshalP announced that he had succeeded in separating 
the proteins of rattlesnake venom into toxic and nontoxic fractions. Up 
to the time of his announcement, none of the investigators had sueeeeded in 
getting nontoxic protein fractions from the venom. The principle of the 
method employed was the addition of saturated ammonium sulphate solution 
in such, a manner that the concentration of ammonium sulphate in no part 
of the solution was ever markedly increased beyond that of any other part. 
This was accomplished by employing a dilute solution of the venom and ver> 
rapid mechanical stirring while adding saturated solution of ammonium 


sulphate. 


•From the Laboratory of Physiologrical 
University of Illinois. Chicago Illinois 

Received for publication, July 21. 1924. 
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Marshall rvas compelled to abandon further experimentation through 
accidental sensitization to the venom of the rattlesnake whicii has persisted 
to the time of the "writing of this artiele. In transferring some newly ac- 
quired rattlesnakes from the box in "which they had been transported, one of 
the snakes in the box stinck and momentarily- entangled its fangs in the wire 
netting covering of the box and ejected venom, some of which came in con- 
tact "\vith one of Marshall’s eyes. Intense perspiration within five minutes 
of the occurrenee "was the first symptom observed; the conjunctiva became 
decidedly distended w-ith an extravasation of a yellowish serum which dis- 
appeared in about three days on treatment with cold compresses. This 
accident, however, resulted in a sensitization so marked that dried venom, or 
indeed a solution of venom, left exposed in the same room produced an 
intense disturbance in his air passages with the production of great quan- 
tities of a thick, tenacious mucus, the disturbance lasting two or three months. 

In a personal communication to the writer, Marshall pointed out that 
the only way to obtain rapid and complete solution of the venom is to moistcir 
the dried material "with a few drops of one per cent sodium chloride solution 
and when completely softened to dilntc with one per cent sodium chloride 
.solution to the desired volume. If the venom shall not have been filtered, 
preferably through a very small, hardened filter paper, immediately after 
its procurement from the snake, a quantity of material in the dried venom, 
consisting of debris from broken down cellular tissue, "will refuse to dis- 
solve in any liquid. Pulverizing the venom renders a very largo portion of 
the substance insoluble. 

Marshall, in his communication, also states that in his experiments, the 
autopsies on the pigeons in which death occurred from the injection of the 
toxic fraction, showed the spleen intenscl.v congested. The intestinal tract 
also leas congested but to a less degree than the spleen. 

Experimental . — In the work reported herewith, an apparatus was devised 
for puiposcs of stirring which could be driven by a small motor. In Experi- 
ment I, it "was endeavored to rcdissolve the indiridual fraction and repre- 
cipitate the same until the solution of the fraction showed no precipitation 
on either side of the limits of the fraction. This entailed very serious loss of 
protein material, because of a marked tendency of a given fraction to shift 
its precipitation limits. On account of this difficulty, the number of repre- 
eipitations for the different fractions was reduced in Experiment II. 

Experiment 7.— Ten grams of dry rattlesnake venom "iverc moistened "irith 
a small quantity of physiologic salt .solution and when complete liquefaction 
had been effected, the solution was made up to one liter with distilled water 
and permitted to stand twenty-four hours under toluol, A white floccuicnt 
precipitate resulted. This method of precipitation was used for euglobulin 
because of the very gradual formation of the precipitate. The white floceu- 
lent precipitate rvas filtered off, dissolved in 10 per cent sodium chloride solu- 
tion and precipitated by a saturation up to 33 per cent of ammonium sulphate. 
The precipitate was rcdissolved and rcprecipitatcd in this fashion four times, 
including the first precipitation, then dis.solvcd in a 10 per cent sodium chlo- 



300 


THE JOURNAL OF LuVBORATORY AND CLINICAL :MEDICINE 


Esthkimext ox Guinea Pigs 
Pkoteixs of Fractionation Experiment I 
Injections !Made Inteaperitoneallt 



FRACTION j 

aveight of 

SUBSTANCE 

WEIGHT OF 

GUINEA PIGS 

[ REMARKS 

A 

( 0 to 33 per cent) 

10 mg. 

270 gm. 

Xo effect 

B 

(33 to 46 per cent) 

10 mg. 

300 gm. 

Xo effect 

C 

(46 to 64 per cent) 

10 mg. 

350 gni. 

Xo effect 

D 

(64 to 100 per cent) 

10 mg. 

365 gm. 

Xo effect 

E 

(about 100 per cent) 

5 mg. 

235 gm. 

Xo effect 


Solutions of all fractions but A (0 to 33 per cent) were made in physiologic salt solu- 
tion, and fraction A was made in 5 per cent sodium chloride solution in which it was only 
slightly soluble. 

Experiment on Pigeons 
Proteins of Fractionation Experiment I 
Injections Made Into the Breast Muscles of Pigeons 


1 FRACTION 

1 

WEIGHT OF 

SUBSTANCE 

AVEIGHT OF 

PIGEONS 

r,EMARKS 


A 

1 ( 0 to 33 per cent) 

10 mg. 

333 gm. 


1 

B 

1 (33 to 46 per cent) 

10 mg. 

327 gm. 

Xo effect 


C 

1 (46 to 64 per cent) 

10 mg. 

339 gm. 

Xo effect 


D 

[ (64 to 100 per cent) 

10 mg. 

344 gm. 

1 Xo effect 


E 

1 (above 100 per cent) 

5 mg. 

313 gm. 

Xo effect 



The solutions of these fractions were made in the same way as in the experiment on 
guinea pigs. 


*No effects were noted except in the case of Fraction A. This pigeon did not appear 
abnormal until fourteen hours after the injection and was found dead, in rigor mortis, twenty- 
five hours after tlie injection, 

ride solution, filtered and dialyzed free from ammonium sulphate and sodium 
chloride, ceutrifugalized and tvashed uith distilled -water until the washings 
gave no biuret test. 

The 33 to 46 per cent fraction was precipitated four times including its 
initial precipitation. The solution of the third jirecipitate showed practically 
no precipitation at 33 per cent and practically none at 46 per cent of ammonium 
sulphate solution. The solution of the fourth precipitate was filtered and dial- 
yzed free from ammonium sulphate and sodium chloride. 

The 46 to 64 per cent fraction was precipitated three times, then dissolved 
and dialyzed free from ammonium sulphate and sodium chloride. 

The saturated filtrate from the first precipitation of the albumin was 
dialyzed free from ammonium sulphate and sodium chloride. 

Experiment II . — In a second experiment, two and one-half grams of diy 
rattlesnake venom were moistened ivith a small amount of physiologic salt 
solution and when complete liquefaction was effected, the solution was diluted 
to 250 c.c. -ndth distilled water and permitted to stand overnight. The pre- 
cipitate was filtered off, dissolved in 10 per cent sodium chloride, saturated to 
33 per cent of ammonium sulphate, filtered, washed by eentrifugalization inth 
distilled water until free from soluble protein, and dried. 

The 33 to 46 per cent fraction Avas precipitated from the filtrate of the 
first fraction by saturation to 46 per cent of ammonium sulphate solution. 
The precipitate was dissolved in water, the solution saturated to 33' per cent, 
permitted to stand overnight and the precipitate which formed filtered oir. 
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ExiTuiiiENT OH Pigeons 
Proteins of Fractionation Exteriment II 
Injections ^Iade Into the Bre.vst JIuscles of Pigeons 



FRACTION I 

XVEIOHT OF 
SUBSTANCE 

WEIGHT OF 1 
TIGEONS ' 

REilARKS 

*1 

( 0 to 33 per cent) 

10 mg. 

290 gm. 

No effect 

i2A 

(33 to 4fi per cent); 
(33 to 4C per cent) 

10 mg. 

295 gm. 

Pigeon showed signs of discomfort 4^^* 
hours after injection: found de.ad^ 
but warm, scx*ea hours after injec- 
tion 

3 

(46 to 04 per cent) 

10 mg. 

300 gm. 

Pigeon recumbent 4i/(» liours after in- 
jection; found dead, but still warm 
7 hours after injection 

tSA 

( 0 to 33 per cent) 

10 mg. 

320 gm. 

No effect 

4 

(04 to 100 per cent). 

10 mg. 

295 gm. 

No effect 

5 

(abovo 100 per cent) 

10 mg. 

300 gm. 

No effect 


Solutions made in physiologic salt solution, except in the ca'-e of ISA, which was made in 
10 per cent Eodium chloride. 

•Insoluble In 10 per cent salt solution. 

tFrom the solution of the precipitate at (4C to C4 per cent) saturation. 

JFrom the solution of the first precipitate at (33 to 4G per cent) saturation. Insoluble 
In water, soluble In 10 per cent sodfmn chloride solution. 


EXPERtiiE.NT ON Pigeons 
Proteins of Fractio.nation Experiment II 
Injections Made Into the Brxast Muscles of Pigeons 



1 FRACTION 1 

1 1 

1 rrElGHT OF 1 
1 ilATERIAL ; 

1 WKIODTOF 
PIGEON.S 

j REMARKS 

2A 

(33 to 

40 per cent) 

10 mg. 

297 gm. 

lOcad three hours after injections 

3 

{46 to 

04 per cent) 

10 mg. 

317 gm 

[Recumbent in fire minutes after in- 
jection, gasping for breath 13 min- 
j utes after, dead 14 minutes after 

1 injection 

3A 

( 0 to 

33 per cent) 

10 mg 

313 gm. 

[slight signs of discomfort 15 minutes 

I after injection, later normal 

*4A 

(40 to 

04 per cent), 

1 10 mg. 

.•!27 am. 

No effect 

5 

Kabovo 100 per cent) 

\ 10 mg. 

292 gm 

IN*’ effect 


Solutions made in physiologic salt solution except in the ca«c of OA whicli was made 
in 10 per cent sodium chloride solution. 


•Precipitate up to 61 per cent satur.ition of anunonnini eiilph.ite from .second precipitation 
of albumin. 

The filtrate was raised to 4G per cent saturation witli ammonium sulphate 
solution. The precipitate was filtered off. dissolved and dialyzed. 

The precipitate at 33 per cent of saturation was washed with 33 per cent 
saturated ammonium sulphate solntion, dissolved in 10 per cent sodium chlo- 
ride and dialyzed free from salts. The suspension of the precipitate was cen- 
trifugalized, the precipitate washed with di.stiUcd water by ccntrifugalization 
until free from soluble protein and dried. This material is indicated as “3-A” 
in the animal experiments. 

The filtrate from the first precipitate of the 33 to 46 fraction was 
saturated to 64 per cent and the precipitate was filtered off, redissolved 
in water and saturated to 46 per cent. The precipitate at 46 per cent was 
filtered off, dissolved in water and dialyzed free from ammonium sulphate 
and is indicated as “2-A” in the animal experiments. The filtrate was satu- 
rated to 64 per cent with ammonium sulphate solution. The precipitate was 
dissolved in water and the solution dialyzed free from ammonium sulphate. 

The filtrate from the 64 per cent precipitate was saturated with chem- 
ically pure, solid ammonium sulphate. This precipitate was dissolved in dis- 
tilled water and the solution saturated to 64 per cent. The precipitate occur- 
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ring at this degree of saturation ivas filtered off, dissolved, dialyzed and dried. 
This fraction is indicated as “4-A.” The filtrate vas. saturated udth solid 
ammonium sulphate, the precipitate filtered off, dissolved and dialyzed free 
from ammonium sulphate and sodium chloride. 

All the solutions of the precipitates were dried at 40° C. in the presence 
of toluol. 

The saturated solution of ammonium sulphate was dialj^zed free from 
ammonium .sulphate for the purpose of securing any colloidal material not 
precipitated by full saturation with ammonium sulphate. 


DISCUSSION OF RESULTS 

In the toxicity tests made on products of the first fractionation experi- 
ment. it appears that practically all of the toxicity had been lost from the 
protein fractions. The fraction from 46 to 64 per cent which was found toxic 
by Marshall and which also showed high toxicity in the second experiment is 
nontoxic when purified b^’ reprecipitations from its accompanying toxic prin- 
ciple. The slight toxicity of the euglobulin fraction can be explained on the 
basis of incomplete removal of water-soluble protein by washing. While the 
wash water showed no biuret-reacting substances, the fact that this fraction 
showed slight solubility after drj-ing, would indicate that not all of the 
water-soluble material had been removed from it. 

In the toxicity tests from the materials of the second fractionation ex- 
periment. the only fractions showing toxicity were first; the fi’action precipi- 
tated by a .saturation of 46 to 64 per cent and the 2A fraction which was the 
precipitate occurring between 33 and 46 per cent saturation in the first repro- 
cipitation of the 46 to 64 fraction. In this experiment the euglobulin 
fraction when dried at 40° C. (after Avater-soluble proteins and electrolytes 
had been removed) became completely insoluble in 10 per cent sodium chlo- 
I'ide. A similar obsci'A'ation has been made in this laboratory, in the fraction- 
ation of blood serum in another investigation Avhich will be published shoilb*. 
Rippol. Ornstein. Carl, and Lasch- liaA’c recently reiiorted a similar observation. 


CONCLUSIONS 

1. The results of these experiments confirm the Avork of IMarshall in shoAV- 
ing the feasibility of separating rattlesnake A'enom into toxic and nontoxic 
protein fractions. 

2. They shoAv that the euglobulin on being dried after the removal of 
Avater-soluble proteins and electrolA-fes is no longer soluble in 10 per cent 
sodium chloride. 

3. There is an indication that on repeated reprecipitation of the toxic 
fraction, the toxic principle contained in the fraction may be removed. 

rhirther Avork is in progress on the toxic fraction, Avith a vicA\- of studying 
the nature of the toxic substances of the A'enom. 

:My thanks are due Professor ^larshall for his kind advice and .sugge.s- 
tions in connection Avith this investigation and also for the rattlesnake venom 
used in the inA-estigation. 
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LABORATORY METHODS 


QUANTITATIVE '\VASSEK:MANN TEST** 


Bv E. II. Ruedigkr, M.D., Los Angeuis, Calif. 


I BELIEVE that the Wassevmaiin test is here to stay for some time to 
come and consider it our duty to develop it to the highest degree o£ effi- 
ciency. In order to develop it intelligently we must agree on some sort 
of a unit of measure and do strictly quantitative work. Without a unit of 
measure quantitative work cannot be done, and without quantitative work 
we do not get the information wc ougJit to have, and wo do not give the 
clinician and the patient the infonnation for which they long and which they 
should obtain. 

Many laboratories are still doing no move than qualitative wot‘k with the 
Wassermann test. Tlioy never report more tlian 4 + This means at 

least 4 +, but the scrum tested may titrate 50 100 + or even 1,000 4. Suppos- 
ing that a patient wlio would give 1,000- result witli the Wassermann test and 
has n report which says 4+ or + t 4 is put on treatment and is treated 
for a year and the reports on the Wassermann tost still read 4+, the patient 
and the physician arc sure to bo discouraged because it shows no improvement. 
Entirely different is the situation when quantitative work is done. If the 
first report roads 1,000 4, treatment is urgently indicated, and if the second 
report, about six months after beginning of trealment rend.s 400 4-, patient 
and physician receive encouragement. 

If the third report, about a year after the fir.st report, reads 200 t patient 
and physician receive new eiicouragcmont, moreover they will soon under- 
stand that under such conditions negative results are not to bo expected 
within a few months, and frequently treatment must bo continued for several 
years, and that many chronic cases never become negative. 

Eor several years I have been doing quantitative titration on every scrum 
that was submitted, and the results have been very satisfactory. The follow- 
ing report shows some of the rc.sult.s obtained on cases that could be followed 
up for some time. 


METHOD 

Human Serum . — ^All human sera were heated to about 56° C. for thii'ty 
minutes and ■were mixed with pure, sterilized glycerol so as to have a mixture 
containing fifty per cent glycerol. The first dilution T usually make 1 :4 by 
adding one part of human scrum to three parts of a mixture containing tuo 


, ‘From the Pathologfcal Laboratorv of the BIsinarek Hospital. Blsmarek. North Dahota 
ana the Pathological Laboratory- of the Angclus Hospital. Los Angeles, CaUfornfa. 

Read before the Third Annual Convention of the American Socictj of Clinlrnl Path- 
alogists. Rochester. Minnesota, June 7. 1024 
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Transfer the tubes from the cold water-bath to a warm water-bath at 
37° C. and from five to ten minutes later add 0.4 c.c. of amboceptor-corpuscle 
mixture to each tube. Return the tubes to the warm water-bath for one 
liour during which time they should be shaken at intervals of fifteen minutes. 
Remove the tubes from the warm watei*-bath, let them stand at room tem- 
perature for about one hour, and read the results. 

Beading Bcsidts . — In reading results complete inhibition of hemolysis in 
a tube is called 1 -f- or one unit fixation and this is multiplied by the dilution 
of the human serum. 


Example . — 

No. of Tube 

Dilution of Human Serum 
No. of Test 

1 Reading 

o t c 


1 2 
1:4 1:4 


3 4 5 6 

1:12 1:36 1:108 1:.324 


0 

0 

0 


+ + 

+ + 

+ + 


0 0= 36 + 

+ 0=108 + 

+ 4=324 + 


If the last antigen tube does not show the limit of 
titrated further, beginning with a higher dilution. 


fixation the serum is 


Example . — 

No. of Tube 

1 

2 

A 

o 

4 

5 6 

Dilution of Human Scrum 

1:100 

1:100 

1:200 

1:400 

1:800 1:1600 

No. of Test 

1 Reading 

0 

j. 

•r 


0 0=ri00 4* 

O ( ( 

0 

+ 

-f 

+ 

+ 0=800 + 


The following report shows the results obtained on seven syphilitic 
patients who were under observation for varying lengths of time. 

C.VSE 1. — This was a chronic s^^pliilitic who came under obseivatiou in November, 
1920. The first tVassermann test, with blood obtained in November, 1920, gave 150 +. 
A second tVassermanu test, in June, 1921, gave 70 +. In November, 1921, the lYasscrniann 
test showed 40 +, in Febniary, 1922, it showed 50 +, in February, 1923, it showed 20 +, in 
May, 1923, it liad gone up to 30+ and in September, 1923, it had risen to 50 +. Sec 
Clrart 1. 

Case 2. — This was a child about ten years old who had congenital sj’pliilis. -At this 
time the parents sought treatment becau.se the eyes of the child had become very bad. 
The first IVassermann test was done in March, 1922, and showed 200 +. In July, 1922, the 
"Wassermann test showed 70+ and in November, 1922, it was 20 +. See Chart 2. 

C-ASE 3. — A child about eight years old had a very bad throat which did not respond 
to ordinarv* treatment. The first Wa.'scrmann test was done in April, 1922, and showed 
500 +. Antisj’philitic treatment was given and the throat improved rapidly. In July, 1922, 
the IVassermann test showed 400 +, in October, 1922, it showed 300 + and in January, 1923, 
it showed 200 +. In this case the objective and .“ubjcctive symptoms conceniing the actual 
lesion disappeared rapidly, and the quantitative Wassermann test showed decided improve- 
ment. but an old-fashioned qualitative Wa'^.sermann tost might have shou-n + + + + with each of 
these four tests. See Cliart 3. 

Case 4. — Patient 4 of this series was a child about seven years old with congenital 
sj-philis who was brought for treatment because he had become nearly blind. The first 
Wassermann tost was done in July, 1922, and showed 400 +. The second test was done in 
October, 1922. and was 40 +: by April. 192.3, it had risen to 100-:- again, and in September, 
1923. it was found to be 20 -. f?ee Chart 4. 
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Case 5. — Case Ko. G js nii extremely intciesthig one. A youug man consulted a 
pliysicinu because of a venereal soro wliich had appeared a few days before. The physieiau 
convinced liimself that the lesion vas not a sj'philitic lesion, gave the patient sometliing 
to bo MBcd locally and asked tho patient to come back after a few days. The patient 
returned, and the soro was bigger than it had been at the first visit. After reprimanding 
tho patient for not having used the mediciu^ the phy.siciaa sent him to tho hospital where 
a ■\Vassermairn te.st nas d<me on September 21, ami nas found to be 20+. This did not 
change tho physician's \ic\YSj ho still considered the present lesion nonsj"philitic. On 
September 25 a second Was'Cimann test wns done and this one showed 100 +, but witliout 
making any impression on tho physician because he had excluded syphilis. On September 
-.9, the TVassormann test showed dOO-r, tlic patient had a piofusc purple rash and anti- 
syphilitic treatment was begun. The rash faded rapidly and the sore began to heal, TVas- 



Chnit 7. 


seiinann tests done on Octobei 4, October 9, and October 20, showed 420 400 +, and 300 + 

respectively. Seo Chart 6. 

Case C. — A woman cou'^ultcd licr physician because she wsi's rapidly losing her 
healing. A AVasscimann teat was done in December, 1922, which showed 100 -r. She was 
given antisyphilitic treatment. In April, 1923, the Wassermaim test showed 40+5 by 
July, 1923, it had fallen to 20+; treatment was discontinued and the patient wa<s instructed 
to return within n month. In Augrmt, 1923, the IVassermann test showed 00+ and the 
patient was advised to take treatment regularly for some time to come. See Chart G. 

Case 7. — This ease demonstrates the importance of showing inipro\cmcut even with 
the 'Wassennann test. A youug man contracted syphilis, went to his physician and was 
put on antisyphilitic treatment. The first 'Wassermann test at that time was reported as 
strongly positive, ++++. The treatment was taken regularly and 'Was’oimanii tests were 
done at intervals of a few months but the reports on them always read “vtiongly i>osithc, 
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Tlie patient became disgusted with this report aud went to another physician for 
further examination and treatment. The second physician asked me to do a Wassermaim 
test on tills patient in January, 1924, and I reported, “positive, 12+,“ and explained the 
difference between qualitative and quantitative Wassermann test. The patient was well 
pleased, lie received no treatment but was instructed to return in a month. In February, 
1924, he reported for another 'Wassermann test which was done and found to be 2+. This 
time the patient was greatly pleased; he received no treatment but was instructed to re- 
port for another ‘Wassermann test after one month. In ilarcli 1924, I did the third 
Wassermann test on this patient and found it negative. This patient has been instructed 
to come here for Wassermann test once or twice a year to find out whether it remains 
negative or becomes positive again, and some time in the future I may be able to report 
on this case again. See Chart 7. 

SUMMARY 

Quantitative titration in tlic 'Wassermann test is as satisfactory as quan- 
titative titration of typhoid agglutinating serum, diphtheria antitoxin or 
tetanus antitoxin. A quantitative "Wassermann test gives far more informa- 
tion than does a qualitative "Wassermann test. In early doubtful cases a 
rising titre ivith the "Wassennann test may be considered diagnostic of syphilis. 
During treatment, a falling curve with the "Wassermann test gives valuable 
information and encouragement to patient, physician and laboratoiy worker. 

(For discii.wioiu, see p. 303.) 


A NOTE ON THE PREPARATION OF COLLOIDAL GOLD SOLUTION 
BY THE MELLANBY-ANWYL-DA'iHES TECHNIC 


By Russell L. Haden, M.D.'*"' 


T he preparation of colloidal gold is an unsatisfactory procedure for many 
laboratories. The technic of Miller, Brush, Hammers and Felton,^ whicli 
is employed by most workers, is tedious and time consuming. Different 
batches of the solution, even when made the same day, will often vary quite 
widely in reaction. Good results in the test depend largely upon the correct 
reaction of the reagent. An acid solution is too sensitive, and an alkaline 
one is not sensitive enough. 

!Mellanby and Anv^l-Davies- have, recently described a new method of 
preparation which is very simple. They state that the solutions so made 
are always neutral in reaction. The solutions that I have prepared by their 
technic, however, have always been too acid, so that a luetic type of curve is 
obtained even with a normal spinal fluid. This result is probably due to a 
difference in the acid content of the gold chloride used by the English work- 
ers. In attempting to overcome this difficulty I have added potassium car- 
bonate without very satisfactoiy re.sults. Uniformly good solutions can he 
made, however. l)y the addition of potassium hydroxide. The optimum amount 
to be added can lie determined by a preliminary te.st using tlie reagents which 
are to be employed in the prepai-ation of the reagent. 


•Froin the Univc-rsity of Kansas Medical School, Kan.':a.s City, Kansas. 
Kcceived for publication. July 2, 1P2-1. 
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RcagGnt&. (1) One per cent gold eliloride solution made by dissolving a 
15 grain tube o£ Jlerck’s gold chloride in 100 e.c. of frcshlj' distilled water. 

(2) One per cent potassium oxalate solution prepared by dissolving 1 
gram of nculral potassium oxalate in 100 c.c. of freshly distilled water. 

(3) Ojie per cent solution of potassium hydi'oxide made by dissolving 1 
gram of potassium hydroxide (c.p. purified by alcohol) in 100 e.c. of freshly 
distilled water. 

Vreliminary 2’c.st.— Set up six clean test tubes in a rack and into each run 
1 c.e. of the 1 per cent gold chloride. Add 1 per cent potassium hydroxide as 
follows; Tube No. 1, 0 6 e.e., No. 2, 0.5 e.e., No. 3, 0.4 c.c., No. 4, 0.3 c.c., 
No. 5, 0.2 e.c., and No. 6, 0.1 c.c. To each tube add 2 drops of a 1 per cent 
solution of phenolphthaleiii in 95 per cent alcohol. The tube containing the 
largest amount of alkali will remain clear and react alkaline. The other tubes 
•show var 3 dng degrees of turbidity, the one having the optimum reaction being 
the most tui'bid. This is usually the tube containing 0 3 e.c. alkali. One c.c. 
of 1 per cent neutral potassium oxalate is now added to each tube. Reduc- 
tion will begin quickly, starting in tlie tubes baviug the optimum reaction. 
Within five minutes, tubes 4, 5 and 6 arc completely reduced as indicated by 
a dense black precipitate; tube 1 is alkaline and clear; tube 2 is turbid and 
of a lead color duo to partial reduction. The optimum amount of the potas- 
sium hydroxide to use in the preparation of the colloidal gold solution is the 
largest amount which can bo added and still have complete reduction take 
place in five mimitc.s as shown by the preliminary test. With the different 
samples of JCevek’s gold chloride which we have tried, this is usually 0.3 e.e. 
of the 1 per cent solution for each c c. of the gold chloride solution. Col- 
loidal gold solution.^ made with this amount of alkali arc uniformly neutral. 
If only 0.2 e.c. is added the reagent is too acid, and with 0.4 c.c. it is too 
alkaline. 

The amonnfs given may vary with different hatches of gold chloride hut 
the principle of correction is the same with all. 

Preparation of Reagents . — ^Thc exact technic for the preparation of the 
reagent follows: To 100 c e. of distilled water 1 c.c. of the 1 per cent potas- 
sium oxalate solution is added, and the fluid is heated to the boiling point. 
While boiling, 1 c.c. of the gold cblorido solution, to which the requisite 
amount of alkali (i.c., a total of 1.3 c.c. if 0.3' e.c. is the optimum amount of 
alkali) has been added, is run in drop by drop. A clear red, neutral solution 
of colloidal gold is quickly obtained. 

All glassware should be clean and of the hard variety such as Pyro-x. 
The water must be doubly distilled, the second distillation being made imme- 
diately before use. Since city water supplies often contain chloride, it is pref- 
erable to start with spring or rain water. The stock solutions appear to keep 
indefinitely. It is an advantage to add 1 c.c. of 10 per cent potn.ssium per- 
manganate and 1 e.c. of a saturated solution of barium hydroxide to each 2 
liters of water before the second distillation. 

BEFEBENCrS 

’Miller, S. R., Bnisli, IT. D., Hammers, J. S., imil Felton, K. D.: Bull. Julius Hopkins IIosp., 
1915, xxvi, 391. 

^Mcllanby, J., and Anwyl-Davics, T.; Brit, Jour. Exper. Path., 192.1, iv, 3.'52. 



FUKTHER STUDIES AVITH CEESYLECHT A’lOLET 1NCLUDINC4 A 
REPORT OF 3rY SIX-SECOXD AIETHOD FOR 
STAINING TISSUES^' 


By B. G. E. Williams. AI.D., Paris, Illinois 

Assisted by E. AI. AATllia:ms, B.S., Paris, III., and Sr. LI. Tiburtia, 

Terre Hai'te, Ind.. and LIiss LIargaret Drummy, Terre Haute, Ind. 

T ET us si‘o in fancy, a method for tissue staining suitable both to frcsli 
-Li and fixed materials, easily completed in six seconds and with the fol- 
Inwiii" reactions resultant, riz.: 

.Nuclei. — Dark blue. 

Cytoplasm. — Light blue or violet. 

Blood. — Pea green. 

LIuscle. — Greenish blue or blue (according to thickness of sections). 

Fat. — Bright, translucent lomon-ycllow or orange. 

Fibrils. — Pink to magenta. 

Fibrin. — Sky-blue. 

Calcification. — Dirty blue. 

Caseation. — Granular-blue. 

Lletachromatio reactions for mucin, colloid, hyalines, etc,, etc. 

Such a .staining method .should prove of great value, particularly in .sur- 
gical pathology. 

METHODS IN GENERAL USE 

A'arious polychrome methylene blues have been used. Their shortcom- 
ings have been many. They n'iH in a general way, stain nuelei blue and 
stroma a blui.sh-red : but metachromasia stops there. The blues stain fairly 
rapidly but not sharply, giving only general outlines and little detail. They 
aid in some diagnoses; but in no manner approach the results suggested 
above. Of these blue.s, the best in my opinion, is that of Goodpasture; that 
of AVilson is also with some merits 'while that of Terry is more easily prepared 
but irivcs the imorest re.sults of this class of solutions. 

CRE-SVLECHT VIOLET PROPOSED 

For a mimber of years, we have studied the possibilities of cresylecht 
violet and about a year ago, made a preliminary report.' Llore recently, 
however, we have made a number of improvements in our solutions and technic. 
AA'hile the work may be said to be .still in an e.xperimental stage, the method 
eiven below has yielded results closely approximating those listed above. 
This I have termed my six-second method. AA'hile demonstrating this method 

^From Dep.-irtiiirnt of Siirpical PathoIofO', St. .\.ntlion.v-.>-- Ho^^pital. Terre Haute. In-l. 

1'* for piiblic'iiion, July 9. 1924. 
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to some patliologists i' 0 t;cntly, tlioy insisted that it should be published and 
other workers given opportunity to follow up the work in the future. 


SOLUTION USKD IN THIS JIETIIOD 

A luimhev of crosylccht violets and dyes supposed to be cresylecht violet 
liave been submitted to me bj' the Commission on Standardization of Biological 
Stains- Of tliesc there is but one whicli gives the results listed above and 
this is made by the National Aniline and Chemical Co., Inc.*' Some of the 
foreign dj'cs show metaeliromasia but they stain feebly and fail to stain fat, 
erythrocytes, etc. Their nmetions re.seinble somewhat the polychrome blues. 

I make up a concentrated solution of the dye in full strength, white water 
formalin. This formalin I have secured from the AVill Corporation. Other 
formalins are likely to give poor results because of their high content of 
methyl alcohol. Tins solution is filtered and kept tightly eorked. It scorns to 
be permanent, and I am using .some which was prepared si-v months ago. 

This solution differs in many ro.spocfs from that described in my former 
communication. The otlier solution was dark blue; but this solution appears 
opaque and almo.st black in rertoeted light. It is in fact so opaque that it cam 
not be used in watch glasses without losing the sections. I have tried lighting 
my staining tablc.s but only thin films of the stain transmit this light, not 
enough for practical staining. The color of .such thin films is dark bine. It 
seems that the dye is soluble to greater concentration in this reagent than in 
water. Moreover the solution is less “greasy’’ and does not ndhoro to the 
glassware as did tlic one formerly described. 

FIXATION 

Unfixed tissues may be stained. If time permits, they may bo fi.ved in 
10 per cent ^Yllite water formalin. Alcohols arc to be avoided at all costs inas- 
much as they dissolve out fat and blood and interfere with freezing methods 
and staining. 

SKCTIONING 

Frozen sections arc used. Thickness of sections will depend upon indi- 
vidual taste. For beautiful preparations the thin section would bo preferable; 
ten to fifteen microns in thickness is better for most tissues in surgical path- 
ology. This thickness will enable tlio pathologist to .study relations “up and 
down” by changing focus slowly, a point which I have ahvays emphasized 
but which most men overlook in the attempt to secure thin sections. More- 
over when dealing with fresh materials, the sections when thin often roll, 
wrinkle, ball and cohere, delaying the work If staining is delayed, the sec- 
tions may be kept in a vial containing 10 per cent formalin. Srany months 
later, they may be stained by this method. 


ST-MNING 

I have stated that the solution is very opaque so that 1 liave done away with 
watch glasses. The section is spread upon the lifter; excess water is drained 


•The solubility of crosjiecht violet, as determined In the factory of tiio National 
Aniline and Chemical Co., Inc., is us follows at 30" C. 

In tap water 0-039 per cent 

In distilled water 0.096 per cent 

In formalin 1*3 per cent 

The formalin was purchased from the Will Corporation. 
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oft’ but tlic section is not blotted. The stain is added bj^ means of a pipette. 
IVhen the section is covered (and one drop will snldce with a small section), 
appi-oximately six seconds are counted. Then the lifter with section is dipped 
into a large basin of water® and the section washed free into the water and 
paddled about gently with the lifter. Lengthening this staining time does 
not seem to re.sult in overstaining and may be desired in some instances but 
si.x seconds will suffice. The sohition is corked to avoid evaporation. About 
one to two seconds will lie sufficient for washing section if thei’e is plenty of 
water. 

E.\A1I1XATI0N 

The water-mount may be examined at once. We use the larger slide 
(2x3 in.) and cover by the long rectangle because a number of sections may 
be glanced at simultaneousl.y if desired. 

PERJIANENT MOUNTS 

Tlie method was designed for diagnostic purposes where haste is impera- 
tive and permanent mounts arc not satisfactory. I have, however, tried out 
several methods of mounting, and find that preparations in levulose will be suit- 
able for reference or teaching purposes for a few days. When we find a partic- 
ular section whicli we would like to mount, we wash out tlie cresylecht violet vitli 
alcohols and restain with eosin and hematoxylin, though of course we sacri- 
fice many details in so doing. Although designed only for rapid diagnostic 
work, many pathologists have insisted that I also devise some method for 
permanent mounts that these preparations may be used for teaching. How- 
ever. thus far I am compelled to admit failure. 

RESUM.E 

In our hands, tlie method has given some beautiful pictures and is sug- 
gested for furtlier study by pathologists. It may be possible to improve upon 
this solution, but even in its present status, it is so superior to the polychrome 
methylene blue methods that they may well be abandoned and attention cen- 
tered on cresylecht violet. 

At first thought it might seem that we arc asking too much of an oxazin 
in the matter of the metachromasia listed above : I do not think so. I have 
always felt that such reactions could be secured with sufficient effort and 
study, and this has been the reason for my investigations. It might seem far- 
fetched practicability to stain fat with other elements, and so it seemed to 
me when I discovered this property of cresylecht violet in 1921. But I have 
learned that it often explains “spaces” overlooked in some preparation.s. 
Thus in some mixed connective tissue tumors, this has been proved. Quite 
recently I noted what seemed to be a fat metaplasia in a cervix uteri, and 
which would not have been revealed by other methods. It also serves to .show 
diffuse metastases in’adipose tissue of omentum, etc., Avliieh might otherwise 

be overlooked. 

n l.-irce. sl.allow dUli 5.- .«=uU.'ime. I pr-vftr a Pyrex cake dl-^h or baklntc 
S X S in. 
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The same may be said in regard to the pea-green blood cells and the 
mctachromasia of muscle versus nuclei in myopathic lesions of appendix. 
The same is true in some granulations in the differentiation of fibrils and 
fibrin. 

REFERENCE 

iWillianis, B. G. R. : Crc^ylccht Violet, A Rare Dye, Joos. Lab. and Clin. Med., viii, No. 4. 


THE RED CORPUSCLE SUSPENSION FOR TPIE 
KOLMER-IYASSERMANN REACTION™ 


By C. E. Revner, B S , Detroit, Michigan 


I N the standardized Wassormaiin technic, proposed by Koliiici'E “ and used 
in this laboratory for two years, it has been found that the 2 per cent red 
corpuscle suspension of sheeii’.s blood at times hemolyzes wliilc standing over- 
niglit in tlie ieo box. IVe use sheep’s blood, secured from a slaughter liousc, 
in a solution containing 1.5 per cent sodium citrate and 0.85 per cent sodium 
chloride and it is frequently tlirco or four days old when used. When he- 
molysis occurs in the red cell suspension, while standing ovcrniglit in the ice 
box, the positive results arc not satisfactory to read and arc weaker on ac- 
count of tlio apparently increased fragility of tlic cells. This difficulty has 
been entirely overcome by means of the well-known fact that red cells hem- 
olyzo more rapidly when in dilute suspension than when concentrated, The 
method finally adopted follows: 

The cells are washed witli physiologic saline in the manner described by 
IColmer and Brown.^ Centrifuge the citrated blood witliout dilution, remove 
the supernatant fluid and add 3 to 5 volumes physiologic saline and centrifuge 
again; remove the supernatant fluid and add 3 to 5 volumes of tiie saline, cen- 
trifuge and remove the supernatant fluid. For mcasnremoiit, the washed cells 
are packed into 15 c.c. graduated ccntrifiigc tubes by centrifuging for five 


Table I 


bays old 

1 

— 

3 

! 

o 

G 

■ 

6 

-7o Suspeus 

N.1I. 

N.H. 

T.H. 

P.II. 1 

il.H. 

* •. 

» * 

■* 

Packed cells 
Foi mal. 

N.II. 

N.H. 

NIL 

N.H. 

N.H. 

N.H. 

P.IL 

M.H. 

2% Susp. 
Pacited cells 

N.II. 

N.H. 

N.H. 

N.H. 

N.H. 

N.H. 

N.II. 

p.ir. 

Form. 

1 N.H. 

N.H. 1 

i N.H. 

N.n. 

N.H. 

N.H. 

1 Jt.H. 

1 T.H. 

N.H. — No Hemolysis. T H. 
Marked Hemolysi.'!. 

Tiacc of Hemolysis. P.H.- 

TaHIsE II 

—Partial 

Hemolysis 

. M.H.— 

Pa^vs old 

1 


3 

4 

o 

() 


S 


B.R. 

B K. 

B.R. 1 

B.R. 

D.R. 


I M.H. 

M.H. 

Formalized 

B.K. 

B.R. 

BB. ' 

B.R. ' 

BR. ' 

B.R. ' 

' B.R. 

BR. 


n.R.— Erisht Rcil, D.E.— Dark Red. P.— Purple. M.H.— Markcil Hemolysis. 


•Fioni the Laboratoi ics of the Henry Ford Hospital, Detroit. Mlchiaan. 
Received foi publication, July 9. 1924. 
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minutes at 2,000 R.P.M. The tops of tlic cell columns are 
marked with a wax pencil and all tubes of packed cells are put 
away in the ice box except one which is used to prepare the cell 
suspension for the titrations. In the morning, Avhen the series 
of “set ups” is ready for the final incubation, the packed cells 
are simply diluted with phj’-siologic saline to make a 2 per cent 
suspension. The cells, kept in this way in the ice box over- 
night, have been found to hemolyze very little, if any, even 
when the cells are several days old. 

When the dilute 2 per cent suspension of cells was kept 
overnight hemolysis was observed when the blood was three 
days old, whereas, when the packed cells were kept in the ice 
box overnight and then diluted to 2 per cent with 0.85 per cent 
saline, no hemol 5 ^sis Avas observed on the sixth day. (See 
Table I.) 

The apparently increased fragilitj’- of the cells kept over- 
night in a 2 per cent suspension is not borne out by fragility 
tests. For four days the initial and complete hemolytic points 
of the red cells remained constant at 0.800 per cent and 0.520 
per cent sodium chloride respectively. Tt retained the levels 
of .800/.560 for three days and, on the eighth day, it Avas 
.840/560. (See Table HI.) 

When a 2 per cent cell suspension, prepared from sheep’s 
blood six days old and permitted to stand in the ice box over- 
night, is compared Aidth a suspension prepared from packed 
cells kept overnight in the ice box, a marked difference is 
observed. 

THE USE OF FORMALIN AS A PRESERALVTIAT2 OF RED CORPUSCLES 

Kolmer and BroAvir suggest the use of formalin as a pre- 
serAmtiA'e of red corpuscles. It is shoAvn that a 2 per cent sus- 
pension of formalized sheep ’s corpuscles did not hemolyze Avhile 
standing oAmrnight in the ice box until the cells Avere OA’-er eight 
days old. Keeping packed formalized cells OAmrnight did not 
shoAV hemolysis until the cells Avere eight days old and then 
only a trace of hemolysis Avas observed. (See Table I.) 

A comparison of the gross appearance of plain and formal- 
ized sheep ’s blood, as shoAvn by Table II, reveals the fact that 
plain blood remains a bright red color for four days and then 
begins to get dark until, on the sixth day, it has a purple color 
and is totally unfit for use, and the formalized blood retaines 
its original bright red color for the entire period of eight days. 
The hardening of the blood cells AA'ith formalin has a slight 
effect on the fragility of the cells, as indicated by Table III, in 
that it decreases their fragility. 

Difficulty, due to the hemolyzing of cells kept overnight in 
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tlie icc box wliilc in dilute suspension, may be avoided by keeping the packed 
cells OTcrnight and diluting just before use. 

Formalizing sheep’s cells enables one to keep them for a week or longer. 
It has been found that even formalized sheep’s cells are more satisfactory if 
kept overnight packed, instead of in a 2 per cent suspension. 

ifEii'ERinrcES 
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ON THE NONPKOTEIN srLPIIUR OF THE BLOOD*' 


Bv Jl.t.x K.mi.v, jr.A., JI.D , Pii.D., .VXD Eohert S. Po.stmontier, B.S., 
Nj;\v York 


F or the past several yeiirs.t an attempt was made in onr laboratory to 
study the nonprotein snlplmr fractions of the blood. IVc Iiavo finally 
adopted the following methods. 

Total Konprotcin Sulphur of Blood . — Ton c.c of oxalatcd blood collected 
in the usual way from an tirm vein, are treated with 90 c.c. of 2'^ per cent tri- 
ehloraeetic acid to precipitate the total blood proteins, according to the method 
of Greemvald. After lotting stand for half an hour, 80 c.c. of the filtrate arc 
evaporated over a hot water-bath to half its volume, 10 e.e. of Benedict’s sul- 
phur solution are added, and the sulphur oxidized to sulphate, which is then 
dotcrinined gravimotrically as tiiiruim sulphate, according to Benedict’s 
method. 

Total Sulphide Sulphur of the Blood . — The method of Yanstccubcrghc 
and Bauzil was used. The reagents necessary arc : Barium chloride, 12;2 gm. 
cry.stallizcd salt per liter; N/10 hydrochloric acid; 15 per cent sodium car- 
lionatc solution; 0.1 per cent aqueous solution of methyl orange; 10 per cent 
ammoninm chloride solution; 36 per cent aeotie acid .solution. Ten c.c. of 
oxalatcd blood are treated with 40 c.c. of the ammonium chloride solution, 
and 1 c.c. of acetic acid added. The liquid is heated to boiling witli stirring 
to coagulate the albumin. The liquid is then filtered, the filter washed once 
or twice, and the filtrate evaporated down to 10 c.c. It is then acidified with 
hydrochloric acid, and exactly 5 e.e. of the barium chloride solution added. 
The liquid is boiled for one mimito, centrifuged, or filtered through talc, and 
an excess of the sodium carbonate solution added to the filtrate. The whole is 
then centrifuged or filtered, and the precipitate of harinm carbonate washed 

•From tho the Dopt. of I>aboratoiIc?. Both Israel Hospital. Xcw York City. 

Koceivocl for publlc.ation, March 16, 1922. 

tM. Kahn: Proceedings of the Society for Experimental Blolopy and Medicine, imn, 
xvl. 138-130, 



318 


THE JOURX^U. OF LABORATORY AND CLINICAL MEDICINE 


until the washings are neutral to litmus. The precipitate is then washed into 
a beaker, 10 drops of methyl orange solution added, and titration made Avith 
the N/10 hydrochloric acid. The end-point must match the tint obtained 
Avhen adding ten drops of indicator to 0.5 c.c. N /I hydrochloric acid in a vol- 
ume of Avater equal to that used in the experiment. 

The results that Ave haAm obtained by this method are extremely inter- 
esting from the clinical point of Anew. The figures should be considered as 
approximate rather than exact, and Ave Aimuld rather have the method con- 
sidered as clinical-chemical than as purely chemical. 



C.\KCIXOMA 



Total Sulphur 

Inorganic and Ethc 


as SO, 

Sulphur as SO, 

1. stomach 

S.l 

6.4 

2. Stomach 

10.2 

8.5 

3. Uterus 

9.4 

7.7 

4. Uterus 

9.5 

7.2 

3. Breast 

7.5 

5.2 

6. Breast 

5.6 

4.1 

7. Esophagus 

11.0 

8.3 


SKIN DISEASES 



Total Sulphur 

Inorganic Suliihur 


as SO, 

as SO, 

1. Acue 

3.7 

2.1 

2. ' ‘ 

2.0 

1.9 

3.’ “ 

2.S 

2.2 

4. Eczema 

4.2 

3.5 

5. “ 

2.9 

1.9 

6. “ 

2.5 

1.8 

7. Psoriasis 

7.3 

6.7 

S. “ 

7.4 

6.2 

9. “ 

6.4 

0.4 

10. “ 

S.2 

7.2 

11. “ 

5.6 

4.2 


CHRONIC INFECTIONS 



Total Sulphur 

Sulphate Sulphur 


as SO, 

as SO, 

1. Tuberculosis 

7.2 

5.9 

2. “ 

7.5 

0.2 

3. “ 

8.9 

7.1 

4. 

11.2 

9.3 

5. ‘ ‘ 

4.7 

3.2 

6. Syphilis 

4.S 

3.1 

7 “ 

9.2 

S.l 

S. “ 

8.5 

7.4 

9. “ 

S.6 

7.2 

10. “ 

7.7 

6.4 


ACUTE INFECTIONS 



Total Sulphur 

Sulphate Sulphur 


as SO, 

as SO, 

1. Typhoid 

2. “ 

3.2 

1.9 

2.2 

1.4 

3. “ 

1.7 

1.3 

4. “ 

2.8 

1.9 

n “ 

3.5 

2.S 

6 . “ 

7. Pneumonia 

3.4 

3.1 

3.7 

2.S 
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ACUrn INl’EOTIONS — COJ s'T'D 



Total Sulphur 

Sulphate Sulphur 


as SO* 

as SO* 

S. Piicunionin 

5.8 

4.2 

D. “ 

8.6 

7.5 

10. “ 

S.4 

7.8 

11. “ 

3.2 

2.G 

12. “ 

2.9 

2.3 

13. “ 

4,3 

3.5 

ll. Typluia 

4,4 

3.7 

15. Septicemia 

3.8 

2.9 

IG. “ 

2.9 

2.4 


METAUOUC DISEASES 



Total Sulphur 

Sulphate Sulphur 


as SO* 

as SO* 

1. Diabetes 

7,5 

6.0 

2. ‘ ‘ 

12.3 

9.7 

o. " 

4 2 

3.7 

4. “ 

5.7 

4.2 

o, ** 

5.9 

5.1 

C. “ 

0.8 

G.l 

7. * 

7.4 

G.6 

S. “ 

S.7 

7.2 

0. “ 

4.9 

3 7 

10. 

4.5 

3.5 

11. Oout 

4.3 

3.S 

12. Baseiiow 

7 2 

0,5 

13. “ 

7.0 

C.2 


DLOOD DIS£.\S£S 



Total Sulphur 

Sulphate Sulphur 


as SO* 

ns SO* 

2. SecoiiGaiy Anemia 

3.7 

3.1 

2. “ 

2.9 

0.0 

3. ** “ 

2.8 

2.1 

4, Pernicious Anemia 

7.5 

C.6 

5. 

S.7 

r.s 

G. Chlorosis 

2.2 

l.S 

7. Acute Leucemia 

85 

7.7 

S. Hodgkin's Disease 

2.9 

2.2 

9. “ “ 

3.1 

2.7 

in, Mvcloftonous Leucemia 

5.0 

5.1 

11. ' “ “ 

0.7 

5.0 

12. 

0.2 

5.5 

13. Lvnipliatic Leucemia 

3.9 

3.1 

14, ' “ 

3.8 

2.9 

15. 

2.6 

1.9 

10. Vou Jaksch Anemia 

2.2 

1.7 

17. HcraorrbagD 

2.7 

1.5 


nEX,VI. DISC-ISES 



Total Sulphur 

Sulphate Sulphur 


ns SO* 

as SO, 

Acute Nephritis 

H K 

14.3 

11.2 

12.1 

9.3 

tt t( 

15.7 

11.2 

Clironic Parench. Nephritis 

t( ti It 

10.3 

8.4 

2.5 

l.S 

tt tt It 

7.8 

0.2 

( ( 1 ( 1 ( 

6.2 

5.9 

Ciir. Interstitial Nephritis 

It tt tt 

2.7 

2.9 

1.9 

l.S 

tt II If 

8.5 

7.3 

<1 tt tt 

8.6 

7.4 
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less speeifieallj^ so stated 


j above. ( ,, 

1 on main label, f 


Two alternate forms of 


wording are used, as just indicated, because two forms of label are furnished 
by the Commission, one of which becomes the main label on the package, 
while the other is to be used in addition to the main label. 


Certain stains have been put on tlie market labeled “Certified,” but with- 
out the Commission label. Such labeling is of no value to the purchaser, as 
it merely indicates certification by the manufacturer himself. 

Certification of stains by tliis batch method has to proceed slowly as spe- 
cifications have to be worked out for each stain considered ; but the following 
stains have already been put on the certification basis : Methylene blue, basic 
fuchsin, acid fuchsin, hematoxylin, safranin 0, and pyronin. The companies 
to whom certification for some or all of these stains has been issued are; 


Empire Biochemical Co., Harlman-Leddon Co.; MacAndrews and Forbes, Na- 
tional Anilin and Chemical Co. and Providence Chemical Laboratories. Some 


of these companies do not carry all the previou.slj" mentioned certified prod- 
ucts; but the majority of the dealers in general laboratory suiiplies plan to 
carry the certified stains as fast as certification is issued. The dealers knoivn 
at present to be cooperating in this way are: Braun Kneeht Heimann Co., 
Central Scientific Co., Deiwer Fire Clay Co.. E. F. Mahady Co., E. H. Sar- 
gent and Co., Scientific Materials Co., Arthur H. Thomas Co., and the Will 
Corporation. Others may also carry these .stains; and if so the Commission 
will be glad to have its attention called to their omission. 

The chairman of the Commission is always glad to answer questions con- 
cerning stains. Considerable information has accumulated as the result of 
the investigations already carried on, and often a specific question can be 
answered so as to show a prospective purchaser just where to go for the 
particular stain he wishes. The chairman’s address is-. Agricultural Experi- 
ment Station, Geneva, N. Y. 
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THIRD ANNUAL CONVENTION AMERICAN SOCIETY OP CLINICAL 
PATHOLOGISTS, ROCHESTER, MINNESOTA 

June 5-7, 1924 
(Continued) 

Dr. Frederick E. Sonoern, New York, Chairuian, gave a Provisional Report 
of Committee on Laboratories. 

In the course of the winter, your President iippoiuted u comuuttoc, the object of \shicli 
was to consider the inefficient private laboratory. The mcmbeis of this committee Jive in 
all parts of the United States, and it w.ns difficult, oi really impossible, to get a meeting 
of this committee. Those that I could get together did meet in New Yoik, so this, if 
we may call it n leport, is one iramed by a relatively small number of the committee Theio 
arc in this report certain recommendation^. They may be considered lathcr ladical b> 
many; and in order that the membois of the Association might have an oppoituuity to 
tliink them over and talk them ovei with one another, wc lequcstcd our President to Jet 
me present this matter now, and thou wc can take it up at the regulai bu&ino«& meeting on 
Saturday to do with it as jou think best. 

It is an established fact uot only iu this country, but also oversea', that a large amount 
of clinical laboratory work is being done by persons absolutely unqualified by training and 
experience. This state of affairs has during recent years engaged incieasing attention 
particularly of those interested m public health, and a remedy is eageily sought. 

Practically speaking, clinical laboratory woik is the result of a demand of tlie phy* 
sician for aid in diagnosis, and were physicians as a class, exacting in the laboratory 
service lendoieJ, the existing evil would soon come to an end. 

These constantly incieasing justified complaints relative to inefficient and nii'Jcadmg 
laboratory service, particularly in oiu laigci cities, must have the serious attention of such 
bodies as our Association, and a remedy should bo found to make very probable legislative 
control unnecessary or to guide such control if in public opinion it sliould become ncccs'‘ary. 

Specific happenings in this connection may tend to emphasize the brief statements 
which have been made. Some eight yrars ago or more, the New York City Commissioner 
of Health, Haven Emerson, called attention to the large number of complaints of incom- 
petent work done by many private laboratories in New York City, and cxpicssed the hope 
that the New Y’ork Academy of Mediemo might do something to remedy the condition. In 
consequence, the Public Health Committee of the Academy made an mvestig.ation, and, as 
a result advised that the Board of Health frame rules and regulations under whicli private 
laboratories should be allowed to opeiatc. Beyond the requirements of a license, nothing 
has been done to date. 

About the same time, a similar complaint was made by officers of the Ameiican 
Medical Association to some of the private clinical pathologists of Chicago, with an un- 
official request that the laboratory men themselves establish an organization for laboratory 
standardization and control, which, if suitable and efficient, should win the support of the 
American Medical Association. An earnest effort in this direction was made under the 
leadership of Eektoen and otliers, but the World War prevented the success of thi' under- 
taking. It was also about this time that a study of thi.s problem was made by tlie New 
York Bureau of Municipal Research, and in an exhaustive report published by this body, 
the authority of the City Department of Health in the matter was demonstrated under 
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existing law and compulsory control was strongly advocated in the interest of public health. 
Hospital surveys under the auspices of the American College of Surgeons, and the activities 
of the Council of Medical Education and Hospitals of the American Medical Association 
have given increasing attention to laboratory personnel and equipment. 

As it was impossible for all the members of your Committee to meet to consider the 
problems under discussion, some of the written comments of the absentees maj' be of 
interest heie. 

“Pathologists are often connected with hospitals or private laboratories performing 
no other function than to give a false sense of responsibility to these laboratories.” 

“It is most desirable that medical laboratories have physicians who have mastered 
their specially in direct charge of the work.” 

Enough has been said to prove that the danger of existing conditions is generally 
recognized and therefore it scarcely seems necessary to review in detail evidence of its 
actual existence. There is no one active in clinical pathology who cannot detail a number 
of laboratories conducted by insufficiently trained technicians, and even bj' medical graduates 
who have no knowledge of laboratory technic, and employ incompetent technicians to do 
the actual laboratory work. It is also not uncommon to find hospital laboratories equally 
inefficient for similar reasons, to say nothing of the instances when a competent clinical 
pathologist through stress of private work exerts no control over his inefficient institution 
laboratory. 

Admitting existing conditions, what can our Association do to remedy these evils, and 
what will happen if the issue is avoided? These are important questions with professional 
and economic significance which confront the qualified physician who specializes in clinical 
pathology and it would seem urgent for our Association to assume as one of its legitimate 
functions the duty of at least attempting a solution. A careful survey of the situation is 
urged and a critical examination of plans for relief should become a duty. IVliile self- 
appointed censorship is on the whole an undesirable method, still if no other scheme is 
available, it may bo necessary to come to it. 

For the purpose of opening a discussion which may load to constructive action by 
tlie Association, it is suggested that a Commission be ai)pointcd to formulate a method 
by Avhieh the laboratories of jMembers of the Association may on request secure what may 
be known as a Certificate of Approval of the American Association of Clinical Pathologists. 
This method might include qualifications of personnel, standardization of laboratory pro- 
cedure possibly controlled by inspection, periodic report on submitted specimens or by 
such method as the Commission may tliink wise. The details of such requirements and 
standards might be relatively simple at first, to be improved and perfected as the plan 
develops and its need and desirability become more evident. At all events, this official 
approval should be of such high standard as to secure at sight the unqualified endorsement 
of .such bodies as the American College of Surgeons, the American Medical Association and 
similar organizations. 

This procedure, to be sure, will not assure the elimination of the inefficient laboratory 
because it will not succeed in making the careless or incompetent physician or the lay 
jDublic pay proper attention to securing efficient laboratory service. It will, however, con- 
vince the thinking medical men of the countiw and the leading organizations of which they 
are members, that a laboratory standard has been established which they cannot ignore. 

‘iVc live in an era of profuse legislative activity in the control of almost every human 
endeavor, and if this should extend to a consideration of laboratories, aside from such 
activity as a purely medical professional function, as it well may, the existence of an 
established standard endorsed by leading medical organizations, might easily shape a proper 
course of action. In the absence of such organization, however, such effort might easily 
grow to bizarre proportions, of which we have so many examples in other fields at the 
present time. 

The only existing practical standardization and control of public health laboratories 
is that of the Hew York State Department of Health, and mention of it has purposely 
been delayed until now as it may best sei-ve here by way of an example of what can be 
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done. Tills plan ^\^ls conceived and rluljuinted by A. B. ‘Wadsnorth, Dhcetor of the Lahoj-a- 
tories of the Xe\v lork State Bepaitmcnt of Health, and cariicd out by and under the 
supervision of Kutli Gllhcit, head of the Biagimstic Laboratory of tJic Department. 

Tho plan con‘‘ist3 of tlie annual njiproval of any public health laboratory in the State 
for specific diagnostic laboratory procedures if c/Rcient personnel, suitable cfiuipment and 
agreements relative to niothods used meet with the standard cstablislicd by the Dcpaitnient. 
Thc?c requirements arc met by details of personnel and equipment stated on the application 
blank, a scries of agrcenicnts lelative to methods .signed by the applicant, inspection by 
a repre.'-entative of tlic Department, ami the occasional submission of specimens for examiuH' 
tion rvhich are reported to the Depaitinent .Saniple.s of the blanks, agreements and ceitificafcs 
are submitted herewith. 

Tills system is of decidi'd \alue to tlic Department in estimating the icliability of the 
laboiatoiies throughout tlic State ami their value in safeguarding public health. It is in 
tho main characterized by courteous coopeiation and constructive cnticism in wliich nay 
it rendtM.s a valuable service to the laboiatoix itself, and its exi'-tciice, nitlioiit any doubt, 
urges higher laboratory standaid« 

A similar system of voluntai> to Inlioiatory cimtiol excited i<y tliis Ass-o* 

elation might he the moans of con\inviiig the thinking members of the medical profession 
tliat an absolute laboratory standaid has been established. It will lie of little or no use 
unless a \cty laigc prop<jrti<m of the tudy effu lent Inboiatorics of the country join in the 
movement, and they will not do so unless the continl is cxcrci«cd by most competent 
authority in a tactful, couitcou« and con«tunti'e nmiincr. 

The object of thi.s report is to lav the matter bcfoie you for discussion, and if you 
SCO viituo in it ns wo do, to recommend the appointment of a commi««loii to work out the 
many o.ssrntial details and to present to you a complete working plan, 

DiSCDSSrOX 

J*rcs\(lcnt ZliicCuily . — I .sineoiely hope ne have all jiaid close attention to this repoit. 
I know how seriously tho Committee ha« taken this problem, .and I know tlint it ha« a veiy 
constructive, charitable and toleiant plan. Tlic members of the committee mean to cany 
out the reform they desiie by education rather than by legislation, and I think that that 
nas quite evident in Sondein s icpoit I hope you will all think about this very seriou.sly, 
and diseiis.s it bcfoio our bnsin<-ss meeting on Satuiday, Iiecniise I think wo should do pome- 
thing uitli this vciT excellent report. 

Dr. L. a. Turley, Oklalioma City, OUla., rcaO a paper entitled Spinous 
Cell Carcinoma. (For original ariiele, see page 272.) 

DISCUS.SIOK 

l)r. Turley . — I aaiit to s-i.v. ]wi ■.ciimll v, tli.-it I Ii-itc cxperieiuod sonic ilifapjioiatnwiit 
in tlie aiscu.ision of tlie papers up to tins time, anil I hope there nil! he Mime (iiscussiuu 
ol my papci. Tills morning I lioarfl a man say, “I wonW have discussed a certain papei 
ycstciday, but I did not asree with the author.’’ I hope no one will hesitate to discu'-s 
this paper, because ot the fact that he docs not agree with me. I can always learn sonie- 
tliing from a man who disagices with mo, and tliat is one of my pnrpo.ses in life— to leaiii 
03 nnicli as I can. (Paper icad) 

De. Jltnioicilz.-^l do not think the appeal of Tuiley for a di'^cup^ion of Iii< paper 
s-liouKI bo left unheeded, if for no other ica^ou than dbagrecing wLtli him, which I am 
eonstiained to do, particularly in view of the fact that our President this morning told us 
that there arc IBIS dilTorcnt patliologic entities in our nomenclature, and today one more 
I tliink would lie like the piovcibial straw that would break our back. Turley’s iiomeii- 
olature would be acceptable if it would add anything from the standpoint of helping the 
pathologist, cither in diagnosi.s or prognosis. As JlacCarty pointed out, tho average clinician 
wants to know whether the tumor is lienign or malignant, or how benign or malignant it 
Now it seems like splitting hairs merely to state that the .squamous cell is not, strictly «*prak- 
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ing, a squamous cell, but has its various dimensions aud three points in space. So far as 
the prognosis of the patient is concerned, we arc aware that the squamous cell variety is 
more apt to produce metastasis, but to inject a new classification of spinous cell and say 
categorically that certain tumors arise from the spinous cells, thus overthrowing, if I 
understand it rightly, our previous conception that there is a transition from the lower 
layers, gradually growing into the spinous cells, and then into the dead cells at the top; 
such a classification is a revolutionary step which I am not yet willing to accept. Never- 
theless, you will pardon me, if I e.xpress the usual compliments of gratitude to Dr. Turley 
for bringing this information to our attention. It is a subject well worthy of discussion 
and consideration. 

Dr. Turley (in closing). — I am very glad tliat tlic Doctor’s discussion has brought 
these points out. So far as the now term is concerned, and MacCarty’s statement that 
there are now listed 1138 different kinds of tumors, I heartily agree with both men that 
we should simplify the nomenclature and reduce the number of tumors if possible. I re- 
cently received a letter from an eminent pathologist and clinician in this countrjq who 
has a man working under him, wiio has made out, I think, sonjcfhing like twelve different 
kinds of tumors that are, all of tlicm, when you come to e.xamine them, tliis same spinous 
cell carcinoma. This I should saj’ was superfluous addition of names and terms. I tliink 
we should have a simple clasrificatioii and that we should stick to it; but I think the 

point is also true, if the pathologists arc going to talk about the same thing, that wo 

should have the same terms so that wo understand exactly what they mean. For instance, 
when a patient comes from one part of the country to another with a diagnosis of a cer- 
tain type of carcinoma, not only the one who made the diagnosis but the one who reviews 
the case wall know just what the diagnosis means. Let us say he lias an epidermoid car- 
cinoma, which as the Doctor pointed out, lias a certain type of malignancy; now if tliat 
includes a whole variety of tumors, for example, all possible tumors that might develop 
from stratified squamous epitliolium the diagnosis means as little as the term “bilious.” 
It is as misleading to the surgeon and clinician to restrict our number of kinds, if they 
are es.sentially different, as it is to have too many kinds, because difl’erent varieties of 
tumors have different habits of malignancy and growtli. A definition should be inclusive 
and e.xelusive; that is, one should include all of a certain variety and c.xeludc all the other 
varieties. In referring to the second point that Hilikowitz brought out, I would like to 

ask him if we should keep all old theories simply because they arc old, or because it is 

going to disturb our equanimity by requiring us to learn something new? If it can be 
shown that the old theory is cnoncous, why not change to a corroct one? 

Dr. B. H. Euediger, Los Angeles, California, read a paper entitled Quan- 
titative Wassermaiin Test. (For original article, see page 303.) 

DISCUSSION 

Dr. John A. Kohner . — I thoroughly agree with the principle of using a quantitative 
Wassermann reaction, because of a very important biologic reason. If one conducts the 
test with a constant or fixed dose of serum, as oue-tcuth or two-tenths of a c.c., wc may 
occasionally observe that with these amounts of serum that the reaction is weak, or, indeed, 
might be negative witli the scrum of a sypliilitic. With my own method, I think this 
happens about once or twice in each one hundred sera, so that from the standpoint of 
accuracy there is probably this very important i-cason for using the scrum in at least two 
or three doses. I am inclined to think that the phenomenon can Im observed with practically 
any method in common use at the present time, irrespective of the tcelmic being employed: 

I believe it is well for those wlio are using one dose of sei-um with their present method 
to modify it slightly in order to carry one or two extra tubes with a smaller amount of 
serum. Wc have not noticed this so far with spinal fluids and I do not know why the 
plienomenon occurs. Naturally, of course, one first think-s of the presence of antisheop 
hemolysin. Our own experience, however, shows that while this might lie one factor, it 
is not the whole storj-. It might be, as I think Sanford has suggested, a phenomenon due 
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to the presence of salts in tlic plasma. We do not know just the mcclianism coneeined, 
but J think it constitutes a vety impoitant biologic icasoii for conducting our test, ir- 
respective of the method wo mo employing, with at least two or three doses of the sciiini, 
in order to obtain a g« eater degiec ot aceurstey insofar as positive and negative is con- 
cerned. Another, nmcli less important ioa«on, is to gi\c a graphic rccoid of serologic im- 
provement in tlic ticatmont of sjplubs I think this is quite important, but much less 
important than the first lea'-on; but often, phyMcians nho arc engaged in the tieatmcnt 
of sj'philis, after noting consideiablo cbmeal impimcmcnt in the patient, arc rather sur- 
prised that the serologic reacti«>n is witlimit impiovcmcnt. With the old method, the reac- 
tions continue to be pliis-4, and if tlio physician acquaints his patient with this result, it 
can be very depressing indeed. As a matter of fact, I think those of us here who me 
engaged in tlic treatment of syphill.s hn\o leamcd not to acquaint our patients nlaays with 
the results of the Wnssermann test, becaiisp it is ficquently very depressing. Howevei, 
wlicn a quantitative icaction i.s eoinluctctl. ue can usiialh' show by using v.arying amount.^ 
of serum, a greater ‘■eiologic impioicmcnt, nnd this is quite important to the physician and 
Ills patient. Tliis constitutes the inipoitant reason for conducting a quantitative method, 
inespective of the method that any of us ma\ be using. 

Dr. A. II. Sanford — I heartily sei'ond oioiytliing Ivolmor has said. About two ycais 
ago, it Roemed to us lathcr foimidable to attempt to do qnantitativo Wasscrnuinns, doing as 
mauy as s\e do every day, but since 1022 we lia\c done quantitative Was«crmanns on spinal 
Huid.s, and on scium, when it is rwpio&tetl. to the full five-tube quantity, and in two-tubo 
quantities in ail the tests. We aie fai moie <-atlsfio<l ourselves and we know that the 
dermatologist is far inojc sati«fiod. 

Dr. Marquci . — My cxponcucc with the Wnsscimann reaction is rather unsatisfactory. 
Wlictlicr that is due to my tcchmc, or due to the impcifcct clinical leports that we receive 
in the laboratory, I do not know. 1 have followed Kolmer ’s technic to determine the 
Wasscimann icaction, and I have come in contact with clinicians who criticize his reaction, 
for the simple leason that in tuo instances when my curve came down toward the negative 
line in blood sera, the patient uas dor eloping symptoms of tabes, and they could dot under- 
stand why this was so. We lalvoratoiy men can readily appreciate that; but our fight 
is with the practicing pliyaieiiin<. If we could only convince them that this quantitative 
reaction of Wnssermanii is of \alue. in spite of its occasional failures, we would accomplish 
very much toward the stnndardi/ntion of oui quantitative Wassermann lest. It is to be 
admitted that in time uc shall Itavc the staiidmdircd Wassermann reaction, and the physicians 
will appreciate and read it with just as much undcri=tanding as we do, so we must not get 
impatient with our brother practicing clinicians. 

Dr. Ducdif/cr . — This phenoiiieuon of a negative result with human scrum of low dilu- 
tion and a positive result with the human serum m a Idgher dilution is not entirely due to 
the noimal antishcep hemolytic amboceptor in the human serum, because it is also seen 
when tlio antihuman hemolytic system is used in which case there is no such excess of 
hemolytic amboceptor. I cannot explain the cause; about four years ago, in a lepoit on 
this subject, I showed that it completely disappcnied uitli aging of the serum. I preser\-cd 
the human ferum, tested it from time to time and found that it usually disappeared in less 
than a month. So far as the attitude of the clinician toward the quantitative Wassermann 
tost is coneenied, we sometimes meet opposition from those unfamiliar ^^ith it. Those who 
are not used to quantitative reports can usually be persuaded to accept them; but after 
they have become used to quantitative reports they usually cannot be persuaded to go back 
to the qualitative repoit«. 
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til the advent of prohibition it had been a tradition among the employees to 
get as much beer as possible into the stomach when one of their fellow work- 
ers had been gassed. During recent years ginger ale has been sixbstitnted. 
Carbon dioxid appears to be absorbed fi-om the stomach. Tt is absorbed with 
quite surprising rapidity from the peritoneal cavity. 

Patients treated by the Henderson-Haggard method inhale roughly one 
liter of carbon dioxid at atmospheric pressure per minute. It is of course 
uncertain whether the volume of carbon dioxid ab.sorbed from beer or ginger 
ale in the amounts that can bo retained by the stomach, would be sufficient 
for pronounced stimulative effect upon the respii-atory center. But there can 
be no gainsaying the fact that the administi-ation of beer and ginger ale 
appeared to be beneficial in a sufficient number of cases, probably chiefly 
mild and early ones, so that this emergency relief measure had become tradi- 
tional among the employees of the gas plant. 

~W. T. V. 


The Hospital Laboratory and Research 

I F one may judge by hospital reports, the activity and efficiency of the 
hospital laboratory is most frequently indicated by the number of exami- 
nations made during the year; but a far more inclusive and reliable criterion, 
affording a more accurate estimation of the true efficiency of the laboratory, 
as well as indicating in a decisive manner its true place in the hospital’s 
activities, is to note the degree to which it initiates, seizes upon, and de- 
velops opportunities for laboratory and clinical research and investigation. 
The index to these activities is best indicated by the publications issued from 
the laboratory during the period coAmred by the hospital report. 

It Avould seem that there is a tendency, especially in the smaller hospitals, 
to look upon research as connoting, far-reaching problems of Amst magni- 
tude possible only to institutions especially equipped for the purpose. This 
thought, hoAvcAmr, is fallacious and leads, too often, to lethargy, inertia, and 
neglect of the opportunities and material at hand and clamoring for rec- 
ognition. 

There is no greater problem nor any of more import than the study of 
disease and the means available for its recognition and treatment. Ncav 
methods of laboratory investigation and modifications of old ones are contin- 
ually being adAmneed. These must be cA'aluated l)y comparatiAm trial and 
their significance determined. 

The study of disease and the development of its mechanism and mani- 
festations is the study and recording of minutia. There is no hospital the 
thoughtful eonsidei’ation of Aidiose laboratory records, if carefully kept and 
representing careful and consistently thorough Avork, cannot be made profit- 
able ^if not to medicine as a Avhole, then to the po'sonnel of the hospital 

itself. There are fcAV, indeed, in Avhich some studies cannot be carried on 
and Avhich cannot— as they .should— contribute tlieir mite to medical knowl- 
edge and progress. 
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Even in those whore the work, perhaps beeanse of lack of enthusiasm or 
initiative on the part of the direetov, or lack of cooperation on the part of 
tlic clinical staff, has assumed a routine, hack character, if records are kept 
and studied something must come of it; either such and such a routine exami- 
nation is of no real value and should be discarded, or it is informative or 
could be made so — in citlior case an addition has been made to the sum of 
existing information. 

Every hospital witii a maternity and, especially, an obstetrical dispensary, 
however small, is a potential .sonrec of information ns to the significance of 
tlic various blood-eliemistry findings in pregnancy and its complications; the 
medical wards furnish unlimited opportunities for the accumulation of similar 
records to he later studied and .analyzed; the dispensaries and the surgical 
wards arc teeming witli suggestive opportunities. No extraordinary vision 
nor the inspirations of genius arc required or demanded — all that is neces- 
sary is enthusiasm and the impetus toward and the capacity for work. 

Serology is bristling with queries to bo answered. Methods are proposed 
whose A’alue can only be determined by analytic and critical trial; the value 
and significance of complement -fixation tests upon the cord blood is still a 
matter of dispute; the relative value and specificity of various antigens and 
technical modifications is open to study — and .so on ad infiniUm. 

Even the records of the humble urinalysis may be scrutinized with profit, 
compared and eorroluted, perhaps, with the blood clicmistry. Better results 
and better methods of reporting them arc always within tlie realm of pos- 
sibility. The enthusiasm of even one worker may serve ns the means of 
awakening that of otliers. It is not sufficient to keep laboratory records — 
they .should be studied and without fail will furnish plenty of food for thought 
and queries for elucidation Even if nothing but the crystallization and 
clarification of one’s own knowledge is accomplished, that in itself is some- 
thing and often leads to further problems and activities. 

It should be demanded and expected of every hospital laboratory and 
of its director that at least one paper embodying some investigative activities 
should come from it each year— nor should less than this be demanded of 
the clinical divisions. 

When one sees a hospital, perhaps of some size, as one may— with an 
imposing list of admissions; with laboratories well equipped as to apparatus 
and personnel, and observes that the hospital report carries merely a tabu- 
lated list of the number and kind of laboratory examinations made and 
reports rendered, and fails to find in the index of current literature any 
mention of reported observations or investigations begun there are onlj 
two possible explanations which come to mind: Eitlier the knowdedge and 
infonnation gained from its work is clo.sely and selfishly hoarded within the 
institution; or else its work and its pcYSonncl are fast sinking into a state 
of lethargy and innocuous desuetude undisturbed by any quiver of that ac- 
quisitive spirit of inquisitive scientific curiosity which leads to the endeavor, 
at least, to extend one's knowledge. 


—B. A. K. 
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Infections Due to the Fusiform Bacilli and Sjhrochetes of Vincent 

T he acute inflainmatory condition first described by Vincent associated 
with the presence of fusiform bacilli and spirochetes in the lesions lias, 
until rather recently, been regarded as a relatively infrequent and com- 
paratively trmal infection. 

Its occurrence, however, during the World AVar in extensive and even 
epidemic form as an ulcerative gingivitis in large bodies of troops has awak- 
ened and renewed interest in this condition and its causative organisms. 

Prior to the experiences met with during the war this infection was 
generally associated mentally, particularly with infections of the tonsillar 
and pharyngeal areas; that it could be responsible for lesions limited to the 
gums was, perhaps, not generally appreciated. 

The condition has always been of some interest baetcriologically because 
of the apparent indissoluble symbiotic relationship existing between the bacil- 
lus fusiformis and the spirochetes with which it was always found associated. 

It was, apparently, not possible to grow these organisms separately in 
])ure cultures in spite of repeated attempts by various workers. 

This failure and this apparent symbiosis arc believed by Tunnicliff^ to 
be due to the fact that the organisms are really one and the same, the spirochetes 
being but a stage in the life cycle of the B. fusiformis. While this conclusion 
has been disputed by other workers and Tunnicliff’s observations have not yet 
been eonfii’ined or accepted by bacteriologists at large, the evidence presented 
which is based iipon the study of pure culWres, cannot be lightlj’’ cast aside. 

Partlj' because of isolated observations from which somewhat unwarranted 
conclusions have been drawn; because of the fact that syphilitics, arc, ap- 
parently, somewhat susceptible to this infection; and because of the further 
fact that arsphenamine and its derivatives are extremely effectual in the 
treatment of the disease, being practically a specific, there has been — and 
especially among the dental profession — some tendency to consider the con- 
dition as related to or associated with syphilis in some way. 

Thompson,- for example, is quoted as authority for the statement that 
a positive complement-fixation reaction occurs in Auncent’s angina in the 
absence of syphilis; and this impression, which it is somewhat difficult to 
trace to its source, has gained some circulation. These findings, however, 
have not been corrob.orated by observers working with modern and perfected 
methods, and even failed of substantiation as long ago as 1918 by Taylor and 
HcKinstry® whose studies were specifically directed toward this point. 

Soberheim^ has been often referred to with reference to the supposed 
relation between sj^philis and Affneent’s angina. His evidence, however, con- 
sists of three cases, two of which were very evidently concurrent infections, 
and in the third syphilis could not be rixled out. 

A^'incent’s angina does occur Avith some frequency in .syphilitics and espe- 
cially in those whose dental hygienic conditions and individual reactions to 
specific therapy lead to the occurrence of stomatitis ; whether or not it occurs 
more frequently in the syphilitic than in the nonsyphilitie, statistics are not 
available to indicate and the question is of relatively little significance other 
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than as indicating the favorable preparation for secondary invasions by the 
inflammatory reactions accompanying or initiating stomatitis due to excessive 
drug reactions. 

By some observers the organisms of Vincent’s angina are looked upon 
as essentially secondary invaders; opposed to this view, however, are the 
facts that: the organisms arc found only infrequently in the clean and healthy 
mouth; they are common in infectious conditions of the teeth, gums, and 
tonsils; the disease may occur in epidemic form and it responds rapidly to 
neoarsphenaminc with a simultaneous disappearance of both the lesions and 
the organisms. 

There is, of course, as little reason for aasiiming a relation between the 
spirochetes of Vincent and the Spiroeheta pallidum because both are destroyed 
by arsphenamine as for assuming a relation between the typhoid bacillus and 
the Staphylococcus because both arc killed by bichloride of mercury solutions. 

If gingivitis due to the organisms of Vincent occurs with relative fre- 
quency in syphilitics it furnishes simply another potent argument for the 
necessity for strict and thorough dental hygiene in syphilis. 

Fortunately, arsphenamine and its derivative.s furnish a practically 
•specific method of treatment as amph' evidence proves Barcnberg and Bloom- 
berg’ recently report brilliant results with sulpharsphcnamino cither locally 
or intramuscularly. While treatment has been given intravenously as well 
as intramuscularly, equally good results have been obtained by local applica- 
tions of the drugs in suspension in glycerin. 

It seems possible that the organisms responsible for this infection may 
bo even more widespread than has heretofore hoen thought. Brams and 
Pilot' in a study of erosive balanitis, which condition, ns is well known, is 
not uncommonly associated witli, and may be due to the presence of fusiform 
bacilli and spirochetes, were led to make examinations by smear and culture 
of the preputial seeretiou of one hundred normal men with the demonstration 
of tliese organisms in 51 per cent Similar e.xaminations in women gave an 
incidence of 58 per cent of positive findings. 

The frequent presence of tliese organisms in the teeth and tonsillar crypts 
has been noted by Davis and Pilot’ and many others. 

In view of these facts and of tlie extensively destructive lesions which 
these organisms are capable of producing, it is fortunate tliat .specific as 
well as rapidly etfectual metliods of treatment are at hand. 
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BOOK REVIEWS 

(Books for Roview should be sent to Dr. Warren T. Vaughan, ^Medical Arts Building. 

Eichniond, Va.) 


Medical Quotations^ 

H ave you not often planned on card indexing remarks, phrases or para- 
graphs which you have come across in your general reading, bearing 
upon some subject of particular interest, be it religion, poetry, philosophy or 
science? This Dr. Lindsey has done in collecting random remarks on med- 
ical subjects by various English authors. These include Sir John Mande^'ille, 
Sir Thomas klore, Francis Bacon. Eobert Burton, Sir Thomas Browne, Samuel 
Pepys. Jonathan Swift, George Berkeley and Laurence Sterne. 

Taken at random many have little significance. The quotations of Samuel 
Peyps, liowever. which comprise about two-thirds of the volitme, are interest- 
ing and while they again are unrelated excerpts, they make thoroughly de- 
lightful reading. 


International Clinics,^ June, 1924 


''T'^HE second volume of this series of International Clinics contains interest- 
ing articles on diverse subjects. The reviewer mentions particularly, one 
by Doiiand on the influence of x-rays on bacteria, plants, protozoa, organic 
substances, butterflies, beetles and other insects, intestinal worms, marine forms 
of life, birds, reptiles and mammals. The experimental work done on normal 
tissues and on pathologic tissues is reviewed critically. The author emphasizes 
the dangers to the fetus in radiation of the pregnant mother either for diag- 
nostic or for therapeutic purposes. A comprehensive bibliography is appended. 

Balfour and Flynn summarize recent advances in surgery. To a great 
extent a compilation of recent work at the ]\Iayo Clinic, its scope, is bj’’ no 
means thus delimited. While naturally of interest to the surgeon, the discus- 
sion will be of particular value to those interested in others of the medical 
specialties, in that all unnecessary detail has been omitted, and one may in a 
few short pages become reasonably Avell acquainted in a general way with 
recent surgical advance. 

A contribution of distinct promise is that of Graham and Cole referred to 
by Balfour and Flynn on the study of gall-bladder disease by the intravenous 
injection of substances opaque to the x-ray and which are excreted through 
the bile. 


WitJi illustrations- 


^■Medical Quotations. From English Prose. John H. Lindsey. JI.D. 

Cloth. Pp. 29S. Price ?2.50. Ricliard G. Badger. Boston, Mass. 1924. 

international Clinics, vol. ii. Series 34. June. 1924. A quarterly illustrated clinic^_l^t“f;f^ 
and especially prepared original articles. By leading members 
throughout tlie ivorld. Pp. 300. Cloth. 

1924. 


of the medical Pro^‘°" 
Price $2.50. J. B. Lippincott Company, Philadelpnia, 
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International Clinics, September, 1924 ^ 

T his volume conforms witli its name in that we find herein several inter- 
esting contributions from European authors. An e.ssay by Shcrwood-Dunn 
on the evolution of the treatment of syphilis is of interest in that it enables us 
to contrast American methods with the eontincntal routine. The conclusions 
are naturally quite similar but there appear some noteworthy variations in 
the standard course of treatment. 

Another European contribution on the treatment of the various types of 
allergic disease serves to remind and to convince us that the real advances of 
the last few years in the treatment of asthma, hay fever and allied conditions, 
have been made especially by American investigators. 

Hipwell and Gilchrist give a word of hope concerning insulin, in that 
they report a scries of cases in which diminution of insulin dosage in the 
eoiu’se of the treatment of diabetes has suggested very strongly the existence 
of truly curative properties. 

Zingher summarizc.s recent work on scarlet fever, describing particularly 
the Dick test and the process of immunization. His description is accom- 
panied by color plates 


Calorimetry in Medicine' 


T his is not a iiandbook for clinieiaus. The author has devoted no space to 
the toohnio of determination of the basal metabolic rate and has incorpo- 
rated no tables for computation The work is essentially a monograph on 
metabolism in health and disease rather than as the name would suggest, a 
treatise on the procedure of measuring lieat production. TJic author empha- 
sizes that the diagnostic use of basal metabolic rate determinations in dysthy- 
roidism, while of unquestioned value, is probably of less importance than is 
the information to bo gained from a study of heat production and heat regu- 
lation in various other pathologic states. He emphasize.5 that the study of 
total energy transformations in disease should no longer be confined to the 
postabsorptive state but that the effect of the ingestion of food and the cost 
of muscular W'ork should receive further investigation. 

The book is essentially a resume and discussion of the valuable work of all 
investigators, including that of the author, on the basal metabolism in diseases 
such as pregnancy, nutritive disturbances, fever, diseases of the circulatory 
■system, etc. The effect of drags and particularly of the various foods on the 
basal metabolism is discussed. 

The work should serve as a valuable reference guide in the clinical inter- 
pretation of the results of metabolism studies. 


‘International Clinics. Vol. Hi September, 1924. 

‘Calorimetry In Medicine. By William S McCann. Associate Physician, Jolms Hopkins 
Hospital. Cloth. Pp I)S Price ?2.2j Williams & Wilkins Co . Baltimore. 3924. 
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The Next Annual Meeting- Will Be Held in Philadelphia May 21-23, 1925 

Prepare for the Coming Convention 

A letter and questionnaire have been sent out to all our members ap- 
prising them of our next annual meeting which is to he held May 21, 22 
and 23, 1925, in Philadelphia, the home city of our President, Dr, Kolmer. 
Under Ms inspiration the gathering next year bids fair to excel our preidous 
successful eonveutions in scientific contributions to our specialty and ad- 
vancement of our cause. A new and useful feature will be the commercial 
exhibit of instruments, apparatus and reagents for the laboratory worker. 
Members should make plans now for attending our next meeting. Dr. Burdick 
will be pleased to make hotel reservations not only for the Philadelphia meet- 
ing of the A. S. C. P. but he is also in a position to extend the service to 
include reservations in Atlantic City for the A. M. A. convention which is 
held the Aveek folloAving ours. Those who have papers to present, and avc 
hope there will be many, Avill communicate at once with the secretary, Dr. 
Ward Burdick, 652 Metropolitan Bldg., Denver, Colorado. 
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CLINICAL AND EXPERIMENTAL 


the relation of the chloride JIETABOLISM TO THE TOXEMIA 
OF LOBAR PNEUMONIA •• 

Preldiin.uiy Report 


Bv Russell L. H.\de.v, M.D., Kansas City, Kansas 


T OBAR piicumoma is a complex disease in ivhieii any one of several factors 
ina3' play the leading role. In some eases a bacteriemia may be the fatal 

10^' Ouit "‘“y “ost important fae- 

toi. Quite typically, however, there is a toxemia which is responsible for 

inany of the serious symptoms of the disease. The toxemia may perhaps arise 
indirectly from the bacteria concerned in the infection. It seems quite pos- 
sib e however, that it may arise as a by-product of the bacterial infection 
Inch IS the initial feature. Tins possibility is made more than probable bv 
eertaiii chemical findings which indicate a close relation of the toxemia of 
iobar pneumonia to other toxemias in which a bacterial factor can be excluded 
liie most typical chemically related toxemia is that occurring in intestinal 
Obstruction. 


The very low chloride excretion in acute lobar pneumonia has long been 
recognized as one of the most characteristic features of the disease. The be- 
lavior of the chlorides and the teimination by crisis siiarply differentiate 
lobar pneumonia from other acute pathologic conditions of the lung in which 
eonsohdation of tissue occurs. There is usually also increased protein destrue- 
tioii as indicated by the high nitrogen excretion. 

Ill studying the chemical changes in the blood of the dog, following 
e-perimental intestinal obstruction, Hadeii and Orr' have found that chloride^ 
disappear rapidly from the blood usually with a coincident alkalosis. These 
precede the tissue destruction and increased iionprotein nitrogen con- 

'PTom 11, I> University ol K.ins.i-«. JIe<llcal_ School. Kansas City, Kansas. 
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tent of the blood. The toxemia which is the most charactei-istie fcatiu-e of 
high intestinal obstruction, does not arise until the chlorides have fallen below 
a certain level. Haden and Orr- have also shown that by keeping the blood 
chlorides near the normal level the toxemia may be prevented entirely. Dogs 
with obstruction of the jejxinum have been kept alive as long as tliirty-onc 
days without developing a toxemia, while untreated dogs die in four days on 
an average. Likewise, supplying chlorides after the blood chlorides have 
reached a low level and the toxemia is already under way has usually influ- 
enced, most favorablj', the course of the toxemia. 

The fact that the toxemia does not develop hi untreated animals until 
the chloride I’eserve is well depleted and can bo prevented by providing an 
ample supply of chlorides, seems to prove that the utilization of chlorides is 
a protective mechanism on the part of the body. The changes are possibly 
explained by supposing that the toxic bod.y arising as a result of the intestinal 
obstruction is converted by the sodinm chloride into a nontoxic body with 
the formation of sodium bicarbonate as a by-prodnet. Other possible explana- 
tions have been discussed elsewhere." 

The study reported here has been made with a view of determining, if 
possible, the relation of the chloride metabolism to the toxemia in lobar 
pneumonia as reflected in changes in the blood. The observations are rather 
fragmentai*y but seem worth while recording. Peabody'^ and others have 
studied the chlorides of the blood during lobar pneumonia and found them 
at a low level. It has been shown that the exudate in the consolidated lung 
contains only a small fi’action of the chlorides retained. Analysis of other 
body tissues has not revealed any significant increase in chlorides. The very 
low excretion is due to the fact that the chlorides in the blood are below the 
renal threshold. No satisfactory explanation has been given for the disap- 
pearance of the chlorides from the blood. Peabody concludes that the chlorides 
retained may be generally distributed over the body. 

Recent chemical studies on the blood in pnenmonia^ have shown also, that 
there is frequently a high nonprotein nitrogen in the blood. A large propor- 
tion of the nonprotein nitrogen is in the undetermined fraction, indicating that 
the changes observed are due to iuercased tissue destruction and not primarily 
to kidney retention. Studies on the CO, combining power of the blood 
plasma®’ ” show that there is seldom an acidosis, a condition so characteristic 
of other infections diseases. There is often a true alkalosis. The low chloride 
excretion, the low level of blood chlorides, the frequent alkalosis, the in- 
creased protein destiTietion ■with the high level of nonprotein nitrogen in 
the blood in both lobar pneumonia and intestinal obstruction, indicate that 
there is a close relationship in the chemical changes taking place in the two 
diseases. As a further evidence of the similarity the occurrence of melanuna 
in both intestinal obstruction and in lobar penumonia has been observed.® 

The very striking results in both preventing and combating the toxemia 
of intestinal' obstruction by simply keeping the blood chlorides near the 
normal level, suggests its use in the chemically related toxemia of lobar 
pneumonia. None of the recent articles on the treatment of lobar pneu- 
monia such as those in Nelson’s Loose Leaf Jlediciiie or the Oxford System 
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of Jlcdil'ine iiicsitioii tlic u&c of sodium eiiloridc. Numerous articles were 
publisljcd twenty to twenty-five yeai's ago on the saline treatment of lobar 
pneumonia. TJic first clinical report is that by Penrose in 1899.“ Solis- 
Coheid® givc.s the credit for its use originally to F, P. Henry of Philadelphia 
who, he states, used it as early as 1890 

Most clinicians employed .saline infusions as a nican.s of producing in- 
creased urinary excretion. Othci-s however definitely used sodium chloride 
as a detoxifying agent. Thus Sajous^^ thought that the early use of saline 
solution would produce the efTeets one tries to get with specific imimuic 
sera. 'Wahcfield’" pointed out. Uiat eldoridc i.s a .sort of protot}’pe of oxygen 
and can enter into combination in place of oxygen in CQndition.s of suboxida- 
lion. This observer tliought that antitoxins in pneumonia are produced by 
the catalj’tic action of oxidation Tin- utilization of chlorine, according to 

T\n}.k, ( 
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table II 

Chloride Balance of Patient with Lobar Pneuaionia Treated with Sodiuh Chloride 
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this view, is a protective measure on the part of the body in an attempt 
to hasten the formation of antibodies. Peabody,® in studying the blood 
chlorides in pneumonia, gave small amounts of salt to note what eifeet it 
ivould have on the blood chlorides. Prigge^® has reported eleven cases of 
pneumonia in which a single intravenous injection of 20 to 38 gm. of sodium 
chloride was given. Every one of the patients showed a rise in blood pressure 
following the injection and all recovered. Prigge states that all of the 
chloride was excreted within four days after it was gh^en, and that the 
chloride metabolism in pneumonia patients differed from normal controls 
only in the greater length of time required to excrete the chloride injected. 

It is a sui-prising but ivell proved fact that dogs with high intestinal 
obstruction die more quickly when given a plentiful supply of distilled water 
than if unti*eated.® Considering the close chemical relationship of the two 
conditions it seems a question whether it is ndse in lobar pneumonia to force 
water and other fluids containing very little salt. 

The obseiwations reported here are based on the study of seven cases 
during an acute lobar pneumonia. In four, repeated complete chemical 
analyses of the blood have been made over a period of several days; in two, 
only a few analyses were made ; and in one, only the chlorides and carbon 
dioxide combining poiver were studied. The analyses in six eases are shown 
in Table I. The results are quite variable. In all, the blood chlorides are 
below the normal level. In five, the iionprotein nitrogen and urea nitrogen 
are above the upper limit of normal. Two of the patients died. In the otiiei 
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tlirce the nonprotcin nitrogen and urea nitrogen returned to normal as the 
blood eliloridos reached the normal level. The sixth case showed a low blood 
ehloride without a rise in nitrogen. The urine chlorides were estimated in 
five cases and found very low in all. 

The ehloride mctaboli.srn of one patient treated with sodium chloride 
is shown in Table II. Tlii.s patient was a young robust man admitted to 
■ the hospital with an acute appendiceal abscess. A typical lobar pneumonia 
developed the day following operation. At the outset only the right lower 
lobe was consolidated. Later the middle and upper lobes were similarly 
involved. The blood pressure remained normal throughout the illness. One 
other patient with lobar pneumonia due to hemolytic Streptococcus responded 
equally well to treatment. This patient developed the lung infection follow- 
ing a cholecystectomy. The chart of the ehloride metabolism is of little 
value, however, since some of the ehloride tablets were passed unchanged in 
the stools. 

The patient shown in Table II was given 74 gm. of sodium chloride by 
niouth in the first four days of treatment besides that taken in with food. 
During this period the total excretion in the nrine was 7.23 gm. and the 
blood chlorides remained well below the normal level. A total of 152 gm. 
of salt was given by mouth during the period of observation. For the greater 
part of this time ho was taking a soft diet which included about 5 gm. of salt 
per twenty-four hours. The total excretion was 112 G gm. This patient 
had no acidosis. 

DisrussiON 

The cases reported here showed no significant decrease in the carbon 
dioxide combining power emphasizing again the absence of an acidosis in 
lobar pneumonia. The creatinine is unchanged and the uric acid is little 
above the upper limit of normal. The low chlorides and increase in non- 
protein nitrogen and urea nitrogen arc the significant findings. The un- 
determined fraction of the nonprotein nitrogen is quite high. These findings 
suggest that the changes observed are due to increased protein destruction 
instead of kidney retention. It is most probable that the accelerated protein 
metabolism is generalized and that the products responsible for the toxemia 
come from body protein largely independent of direct bacterial action. 

The urine chlorides are very low, and the urine nitrogen quite high. 
The urine chlorides give little clue to the level of ehloridcs in the blood and 
body tissues. 

The chloride metabolism of the patient treated is very striking. He was 
given 152 gm. of sodium chloride by mouth in addition to that taken in with 
food. The latter is estimated as being about 5 gm. per day. Only 112 gm. 
of the 152 gm. given is accounted for in the urine in twenty-one days. The 
very large amount of salt which will be absorbed in toxemia with chloride 
depletion is significant. The findings here are very similar to those in intes- 
tinal obstruction. One patient with intestinal obstruction has been obsciwed 
to absorb 90 gm. of sodium chloride in thirty-six hours when given by lijTO- 
dermoelysis, and excrete during the same time only 1.8 gm.” 
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The clinical condition of the patient treated -vvas very satisfactory, even 
when one entire side was consolidated. The blood pressure remained normal. 
One. of the most serious aspects of pneumonia is the low blood pressure. The 
chlorides must pla 3 " an important part by osmotic action in maintaining the 
pressure within the vessels. 

Sodium eliloride was given in 1 gni. enteric coated tablets (Hynson, 
Westeott, and Dunning). The administration of sodium chloride in this way 
is a simple procedure. It is suggested that such use is indicated in all eases 
of lobar pneumonia in which there is a low level of chloride excretion with- 
out an evident kidney le.sion. 

The results in a group of patients so treated will be reported latei’. 

SUAIMARY' 

The blood chemical analj’-ses of a series of patients- with lobar pneu- 
monia are reported. The blood chlorides are low, the nonprotein and urea 
nitrogen are high; there is no acidosis. The changes observed are probably 
due to a generabzed protein destruction. Supplying the missing chloride, 
seemed to influence markedly the course of the disease. In aU cases of lobar 
pneumonia sufficient chloride should be gh'^en to keep the blood chlorides at 
or near the normal level. 
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STODIB os the HIVSECAl SSD C»LLO,DAE CHB.ISTEr OP 
ARSPHENAJIIXE 

Part I. Tnr Drterjiination of ax Isoelrctric Point* 

By a. Stuart IIuntkr and AV. A. Patrick, Baltimore. Md. 

(From ,l,c Deportment of Cl,e„.„t„j, Jot, ns UopUns Vnhersity.) 

pni-scd since salva.-siui ,vas first presented to tl.e 
oiw by Llnlicli and his collaborators, but little real information Ii-,e 
been acquired as to its elien.ieal action irbeii in solution the aTse "f i s 
f.-eq..ent abnormal toxicity, and the complex problem irhich its nbvEtl • 
activity 111 the body presents. In .spite of the vast amount of vvoric that Ins 
been done upon this drug, from a chemical as well as a clinical ^Ivpoint 
It IS impossible to explain the apparent differences which occur in the dif’ 
teicnt commercial arsphenamines on the market todav. There is hekinc ti,» 

The application of pure physical or colloidal chemistry to these iiives- 
tigations has thus far been scanty. Bauer (1919) in his study of the eol- 
oidal properties of arsenicals of the arseno type measured their diffusibilitv 
by means of the ultra filter according to the method of Bechold (1919) Ho 
tound that the greater part of the salvarsan hydrochloride in solution was 
letained by the filter, thus showing the presence of colloidal properties In 
addition, ho noted that a freshly alkalinizcd solution diffused more slowly 
than did a solution made from the dry commercial salvarsan sodium. 

Sherndal (1921) showed the colloidal nature of arsphenamine very plainly 
Be found that the conversion of the “base” into the dihydrochloride in an 
ionized medium gave, in every ease, a product whoso gelatinous characteristics 
as evidenced by the viscosity of the aqueous solutions and its insolubility in 
methyl alcohol, were very much more marked than when the material was 
prepared in a nonionizing medium. He was able to change a difficultly soluble 
preparation into a readily soluble one and vice versa. 

Raiziss and Gavron (1922) made a qualitative study of the diffusibility 
of several arseno preparations through parchment membranes. Both the 
disodium salts and the dihydrochlorides possessed colloidal properties as 
shown by their partial retention. The sodium salt of arsphenamine diffused 
to a greater extent than the dihydroehloride. 

_ Z. Klemcnsiowicz (1920) studied the -viscosity of aqueous salvarsan solu- 
He found that upon standing, the visco.sity of the solution arose to a 
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raaxirmim, the rate being proportional to the concentration. He classified 
aqueous “606'’ solutions as emiilsokls together with gelatine, albumin, etc. 
He suggested the idea that solutions of salvarsan give rise to strong poly- 
merization of the molecule, probably accompanied by hydration. 

Jean Oliver (1923) stated that arsphenamine combined with the red 
blood cells and, in the presence of electrolytes, coagulation resulted. This 
coagulation, he claimed, was inhibited by the addition of hydrophylic colloids, 
such as gelatine, gum arabic, starch, etc., which by their combination with 
the arsphenamine prevented its union with the blood cells and the electrolyte, 
thereby preventing coagulation. The colloid played the role of a protective 
colloid. 

In contrast, however, Freundlich, Stern and Zoeher (1923) stated that in 
the presence of gelatine, arsphenamine was sensitized toward the coagulating 
effect of electrolytes. In hydrochloride solutions as well as in the alkalinized 
solutions a .4 molal concentration of NaCl caused marked clouding. Freundlich 
remarked that this fact should be emphasized. “It should not be overlooked 
that the hydrophyl solutions so often designated as protective colloids, as 
gelatine for example, very often exert a sensitizing effect which is exactly 
opposite. We would put the solutions of salvarsan and neosalvarsan in the 
class of semicolloids, particularly like the colloidal electrolytes, of which 
class soap solutions are more familiar. As contrasted with these there is 
present in salvarsan a colloidal cation but no colloidal anion as in neosalvarsan 
and the other materials mentioned.” 

Voegtlin, Johnson and Dyer (1924) in their work on the viscosity and 
toxicity of arsphenamine solutions showed that a given viscosity of a hydro- 
chloride solution apparently corresponded to a definite toxicity of the product, 
regai’dless of the method of manufactui’e. Also, the higher the viscosity of 
the hydrochloride, the higher its toxicity. Yet, the hydrochloride solutions 
which had the highest toxicity showed the lowest toxicity when converted into 
the sodium salt. 

It now remains to establish something definite regarding the physical 
state and the colloidal properties of this drug. From its accepted chemical 
structure as well as from its salt-forming properties it is obviously amphoteric, 
i.e., it can act either as an acid or as a base. The important thing in the 
study of an amphoteric material is the position of its isoelectric point. 

The conception of an isoelectric point as applied to proteins was due 
to W. B. Hardy (1900) when he noticed that egg albumen when put into an 
electrical field migrated in an opposite direction according to whether the 
reaction of the fluid was acid or alkaline. When the solntion was neutral 
eataphoresis was negligible and under such a condition the particles must he 
isoelectric. In 1905, Hardy in his paper on “Colloidal Solution” recognized 
the amphoteric nature of proteins and stated that they could react with either 
an acid or a base. When the methods of measurement of the hydrogen-ion 
concentration were developed by H. Fidedenthal and Sorensen it became pos- 
sible to determine the isoelectric point of such ampholytes. Miehaelis 1910 
used the method of Hardy to study the migration of albumin particles in an 
electrical field and according to him, the isoelectric point is that hydrogen-ion 
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concentration at which the particles migrate neitlier to the anode or the 
cathode. Loch (1919) siiowed that a.sli-free proteins could be prepared by 
washing the protein at its isoelectric point, since there it combined rvitii a 
minimum of anions or cations. His procedure was to dcteiinine the P„ of 
a protein solution potentiometrically and then add acid or alkali sufficient 
to bring it to its isoelectric point. 

Other methods have been developed for the determination of isoelectric 
points which are more convenient than cataphoresis measurements. They 
are based on the fact that at the isoelectric point the osmotic pressure, tlie 
viscosity, alcohol required for precipitation, the conductivity, the swelling 
are at a minimum. Levene and Simms (1923) in their paper, “Calculation 
of Isoelectric Points” conceive of the isoclectrie point of an amphoteric sub- 
stance as that hydrogen-ion eoneent ration at which it is ionized equally as 
an aeid and as a base. 

They show that the usual formula for single ampholytes; 


I.P. 



may be used to ealculato the approximate isoelectric point of polyacidic, poly- 
basic ampholytes by using the K, and Kb of the strongest acid and strongest 
basic group. 

Now, if it should bo desired to study the colloidal properties of arsphen- 
amine it would bo necessary to first obtain the material free of electrolytes 
or else the e.xperimental results would mean little. Chemically pure arsphen- 
amine has never been made. If a protein can bo purified by washing at its 
isoelectric point a similar treatment might be effective with arsphenamine. 
It was deemed fundamental then to determine the isoclectrie point so that 
there might be a foundation upon which future physical investigation might 
rest. 

Conductivity mcasiu-emcnts on arsphenamine solutions seemed to offer the 
most applicable method of attack. It was recognized that due to the partial 
insolubility of the drug at certain hydrogen-ion concentrations and because 
of the possibility of polymerization and hydration, that a minimum conduc- 
tivity measurement might or might not be the exact criteria of the position of 
the isoelectric point. However, it was hoped that conductivity measurements 
might shed some light upon the physical condition of arsphenamine in solution. 
The purpose of this investigation, then, was to establish the isoelectric point of 
arsphenamine as indicated by a minimum conductivity of the solution and to 
determine the alkalinization curve of arsphenamine in terms of P„ values. 


METHODS EMPLOYED 

Conductivity Measurements.— The new feature of the conductivity system 
was the source of alternating current. A radiotron audion bulb was used to 
generate pure sign wave alternating current. The authors arc indebted to 
Geo. C. Crom of the Engineering Dept, of the DeForcst Radio Telephone and 
Telegraph Co., through Dr. DePorest, for the following set-up which is not only 
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simple in its construction but also decidedly effective for this sort of work. 
(See diagram.) 

The three “Duo-Lateral” honeycomb coils of the indicated number of 
turns were seated in a regular frame. The three condensers had a capacity 
of 0.1, 0.1 and 1.0 microfarads respectively. A radiotron tube U.Y. 201 
was used. The entire circuit was housed in a cabinet according to the most 
improved radio methods. Ninety volts were impressed on the plate by the 
“B” battery and a six volt storage battery served as the “A” battery. 

Not enough can be said of the efficiency of this instrument as a generator 
of alternating current, (DeForest 1920), for conductivity work. The aggra- 
vating hum of a buzzer is absent. The cost of a Vreeland oscillator often 
makes its use prohibitive. This instrument is relatively quiet, enough so that 
it can be kept within easy reach of the rest of the apparatus and the constant 
temperature bath. Simply by turning the knob of the rheostat which con- 
trols the current passing through the filament, a smooth, clear tone is heard 
in the phones. This can be I’egulated at will to any intensity required by the 
operator. In addition, the current flows through the cell for a minimum length 



Diagi’am of Vacuum Tube as a Generator of Alternating Current, 


of time and this of course is essential with arsenic-containing solutions, lest 
the platinum be poisoned. If the bridge drum is perfectly clean and pref- 
ei'ably when the wire is covered with a slight film of oil, an absolute and 
reproducible null point can be readilj^ obtained between two or three gradu- 
ations on the dnim scale. It was not necessary to have the current passing 
through the cell for more than half a minute at a time in order to make a 
measurement and by ivay of precaution the current was always shut off 
before the readings were reeoi-ded. Three different readings were taken and 
their mean calculated value was accepted as the conductance of the solution. 

The cells were calibrated according to the weight method of Kraus and 
Parker (1922) using 0.1 N KCl as the standard. The conductivity water 
which was used in all solutions, was made by redistilling freshly distilled 
water from alkaline permanganate and calcium hydroxide through a block tin 
condenser and collecting in Jena glass bottles. When used, the water pro- 
tected by soda lime, rvas ndthdraivn through a Pyrox siphon which had a 
ground-in stopper at the lower end. 

Special cells were made of Pyrex in which the platinum disks 1.0 cm. m 
diameter wei’e in a perpendicular position about 2.0 cm. apart. A small tube 
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passed down through the ground-in glass stopper so that an inert gas could 
he passed over the solutions in order to prevent atmospheric oxidation. An 
exit tube was placed near tlie top of the stopper. 

The cell constants were calculated according to tlie usual formuhi: 

K = C X R 0 0128988 for 0.1 KCI (2.5° C.) 
li = resistance of solution. 

The cell constants calculated out as follows: 


Cell 

r. 

IS. 

K. 

A. 

0(n2Kf)H8 

14.043 

0.181137 

B. 

“ 

19.069 

0.245950 

C. 

“ 

14.923 

0.192500 


Parallel cells were used for eaeli measurement and the mean of their cal- 
culated specific conduetivitics was taken as the value for the solution. In 
each series a third cell wa.s hroiight into use on one or more solutions in 
order to check the aeeurae.v of the parallel cells and to he sure that they 
were functioning correctly. 

When this investigation was undertaken it was feared that, due to the 
presence of the arsenic in the solutions, the platinum electrodes might ho 
poisoned and caused to hinder correct measurements. Although some trouhle 
did occur it was only temporary. Great care had been taken that the current 
flow through the cells for a minimum length of time. Also, when not in use 
the cells were kept filled with conductivity water. In spite of this there 
seemed to be a slight absorption on the platinum black as shown by the 
yellowness of the water in the cells after they had been in con.stnnt use for 
a day or so. The first indications of trouble eame after the cells had been 
in use for about four mouths. There was an irregularity of sound in the 
phones. A slight “putt, putt,” could be heard and often a ringing sound 


Table I 

Conductivity JlE.4SUKE3tENTs ox Arsdiiexamixe E 


KO. 

C.C. 0.1 N KaOII 
PER 0.1 OM. 

CELL 

L. 

JIEAX L. 

DIFFEREKCR 

149 


A 

0.003171 





c 

0.002993 

0.0030S2 

0.00017S 




0 002410 





c 

0 00255C 

0 00248G 

0.000140 




0.002201 





c 

0 002169 

0 002183 

0.000032 




1 0 002132 





r 

0 00203S 

0.0020S5 

0.000094 




' 0.00210C 





c 

0 001934 

' 0.002030 

0.000152 

T " " 



0 002159 





c i 

0.000159 

0.002159 

0.000000 



A 1 

0.002664 





C 1 

0 002385 

0.002G24 

0.000079 



' ^ 

0.004302 





, c 1 

0.004186 

0.004244 

O.OOOllC 




All , 

to 200 c c. m a graauatea nasA. ha orvraii 

Column 0 shows the dlfEerence bet^Ncen the two cells to be small. 
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would predominate. The strange thing about it was that after two or three 
fresh solutions had been used in the cell it would again function correctly. 
When in their worst condition readings on the drum meant nothing as a null 
point was found to be practically constant, regardless of the resistance out. 
No readings were taken under such conditions. 

Finally, the noAv greyish platinum black was dissolved off Avith hot aqua 
regia (the solution being disregarded) and the cells were filled with hot acid 
chromate for a day. Then after a thorough electrolytic cleansing, they Avere 
replated and once more behaAmd in a normal manner. Any ringing sound 
usually indicated trouble which always resulted in the necessity of having 
to repeat the measurement. 

The accuracy of the conduetiAuty Avork is best attested by a typical 
table (Table I). 

Hydrogen-ion Concentration Measurements . — Hydrogen-ion concentration 
measurements Avere made in parallel on each solution and simultaneous Avith 
the conductivity measurements. Clark shaking electrode vessels Avere used 
and the electrodes were eoAmred with platinum black just sufficient to conceal 
the metal surface and make them jet black and glossy. A saturated calomel 
cell Avas made up according to the method of Fales and Vosburg (1918) and 
a saturated KCl chain Avas used. The apparatus was kept in an air bath at 
25 ±; 0.1° C. Electrolytic hydrogen was supplied by a small generator em- 
ploying platinum electrodes and a slight evolution of gas Avas maintained 
continuously when the apparatus Avas not in use. Constant pressure in the 
two cells Avas established by the use of a Avater manometer Avithin the air bath. 
Barometric pressure corrections Avere neglected. The readings Avere made on 
a Leeds and Northrup type K potentiometer, and the galvanometer possessed 
a sensithaty of 0.025 microamperes per millimeter. 

Calculations for Ph Amlues Avere made according to the usual formula: 

Obs.E.M.F. - Cak'‘ 

“ 0.0001983 T 

Due to the sloAvness AAuth which the precipitate containing solutions came 
to equilibrium Avith the hydrogen, twenty minutes was taken as the time of 
shaking for all solutions before making a final reading. A preliminaiy read- 
ing Avas made on each solution after shaking for 15 minutes and then a fresh 
aliquot Avas placed in the vessels and they Avere shaken for tAventy minutes 
more. Thus the final and accepted reading represents the condition of the 
solution after a thirty minute interval. This preliminary measurement Avas 
found to be A’-ery helpful as it indicated Avhether or not the parallel electrodes 
Avere acting together and correctly. An index of the accuracy of the Pn 
measurements may be found in Table 11. 

EXPERIMENTAL AVORK 

AeknoAAdedgment is made to the folloAving manufacturers for their co- 
operation in supplying the material used in this investigation: PoAvers, 
Weightman, and Eosengarten; The Dermatological Research Laboratories, 


»E. M. F. Cal. because of consistent reading was taken as 0.247S volts. 



phvsicai, anu colloidal ciieaiistry or aiisi-iilnaaiine 

Table II 

P JIE.VSUKEMEXTS OX AP.SPIIZXAMIXE E 


349 



udson, N. Y.; and II. A. Jletz Laboratories, Inc.. New York N Y^^In^add' 

per cent HCl in methyl alcoholic solution. The resulting dihydroLlorido 

nrcc Dh of obsoluto ether. The 

P ecipitated material, after having been collected on a filter in an inert atmos 

Phere was washed with ether and then dried in vacuo over sulph i e eM 
iterimi:;’.'' P^’ 'ont (control o"' 

Arsphenamiiic LI.— Sixty gm. of the .same moist “base” ns used in 
arsplienamine D was suspended in ten liters of distilled water and kept 
covered ivith an inert atmosphere. A series of filtereones were inserted into 
he suspension and while the solution was vigorously stirred, suction was ap- 
P leci. As fast as the water was removed distilled water having a P„ of about 
■U was added until thirty liters of this acidified water had passed throimh 
le suspended “base.” Following this, ten liters having a P„ of 3.4 wc°e 
sucked out. The “base” was then filtered off and made into the dilivdro- 
C Iloride as with D. The arsenic content of this preparation after ten cl-.vs 
was 32.35 per cent. 

The reason for this modification was to ascertain the effect of washiii"- 
arsphenamine at its isoelectric point. No marked difference was detected in 
le physical studies made upon the two products. Toxicity tests have not 
ocen completed. 

The teehnic used in preparing and handling' the solutions is verv im- 
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porlant as a time factor uuist be considered. In all eases a uniform coiiecn- 
tration of 1 gm. sample made up to 200 c.c. (approximately 0.01 molal) \vas 
used. A scries of solutions were prepared which contained increasing amounts 
of sodium hydroxide up to 8.5 c.c. 0.1 N NaOH per 0,1 gm. sample, whicli cor- 
responds to a coiToctly alkalinized solution (Public Health Reports, 1922). 
It is imperative that the sample be completely in solution before the addition 
of alkali. The alkali was added to the solution from a standard burette and 
the graduated flask was rotated gently during sucli an addition in order to 
prevent undue clumping of any formed precipitate. 

AVhen the solution was Iiomogeneous the hydrogen electrode vessels were 
filled. Following thi.s, some of the solution was placed in tlic conductivity 
cells and the time was noted At the end of fifteen minutes the preliminary 
potcntiometric reading was taken and a second aliquot placed in the vessels. 
Wlien twenty minutes had passed, tlic conductivity measurements were made, 
the cells rinsed out and filled nith conductivity water. Then at tlic end of 
tlic second period the final Pn reading was taken. The best proof of the 
uniformity of this technic came in the fact that tlic points shown on the curves 
were not made in consecutive order but that it was possible to reproduce the 
measurements and insert unknown points in tlic curves at any time and have 
them fall within experimental error. All measurements were made at 25® C. 


T.VDLE V 

AnSPIIEKAMINB C 


EXP. 

C.C. 0.1 N xflon 

ADDED PEB 0.1 OM. 

SP. C. X 10* 

VOLTS 

. 

244 

0.0 

27.82 

0.3908 

2.419 

246 

2.0 

21.05 

0.4251 

3.000 

24 S 

2.S 

20.21 

0.435S 

3.180 

247 

2,8 

19.45) 

0.4483 

3.395 

250 

3 5 

21.S4 

0 51S4 

4.578 

251 

4.0 

22 43 

0.7098 

7.810 


5.0 

24.93 

0.8.331 

10.24 

249 

G.O 

28.3S 

0.S970 

10.9S 



32.96 

0.9169 

31.32 

245 

S.5 

41.78 

0.92S8 

11.52 


Table XV 

Specific Conductivity Incbea.se upon Alkalintz.vtion 


ARSPHENAIIINE 

DniYDBOCIILOniDE 

DISODIUJt SALT 

INCr.EASE 

A 

B 

0 

D 

E 

F 

G 

H 

I 

28.46 X 10* 

2S.43 

27.S2 

29.97 

30.82 

27.01 

23.20 

27.19 

26.SS 

41.05 X lOl 

38.82 

41.78 

42.41 

42.44 

41.03 

41.24 

39.93 

41.96 

13.19 X lOi 

10.3D 

13.96 

12.30 

11.02 

14.02 

18.04 

12.74 

15.05 


Four types of curves ivcre plotted from the data obtained in eacli scries. 
These were : Typo I, specific conductivity versus c.c. 0,1 N NaOII added per 
0.1 gm. sample ; type II, specific conductivity verses P„ values of the solutions ; 
type III, specific conductivity versus NaOH required for alkaliuizatiou and 
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HCl added to convert the formed disodium salt back into the dihydrochloride ; 
typo lA’’, P,i values of solutions vci-sns alkali and acid added as in III. Tlie 
curves of types III and IV ivill be discussed in a later paper. 

Table A'' gives the data of a typical series of experiments. 

Plate I-C illustrates the curves of type I in showing that upon the addi- 
tion of NaOH to the solution of arsphcnaminc dihydrochloride the specific 
conductivity drops to a miiutnuin after about 2.8 c.c. 0.1 N NaOH have been 
added per 0.1 gm. sample. A further addition of alkali caused an increase in 
the specific conductivity of the solution. This was characteristic of all of the 
ar.sphenamincs examined. Plate I-K indicates the phenomena as presented by 
the six different commercial arsphenamincs used in this investigation. 

The iuercase in specific conductivity of the respective arsphenamincs upon 
alkalinization is shown fay Table XA". It is to be noted that a marked difter- 
enee occurred only in the case of arsphenamincs B and G'. Arsphenamiuc B 
was studied for comparative purposes because it showed visible signs of some 
sort of decomposition. The drag instead of being bright yellow had a notice- 
able brownish east and its solution had a bi-ownish tinge. Tabic XAH shows 
again where this material differed slightly from the other materials in that 
the Ph of its alkalinizcd solution was a bit lower. Arsphcnaminc G showed 
no signs of decomposition. It was characterized by exceptional solubility for 
arsphenamiuo. Its solution wa.s clear and citron yellow. Since arsphenamines 
D and E represent the regular and the washed laboratory preparations it was 
thought possible that a difference might show up at this point. Such, liowever, 
was not the case. 

Plate II-G shows the variation of the Pn of the solution with tlio .specific 
conductivity during alkalinization. This type of curve is important because 
tlic Pjt at the minimum indicated represents the isoelectric point of arsphena- 
mine. Plate II-K gives the analogous cuiwes for the six commercial arsphena- 
mines studied. These appear to fall in two classes : Ansphenamines C, D and 
H which show a sharp break at the isoelectric point, the minimum, and 
arsphenamines A, E, F, and G wherein the slope of ascent is more gradual. 

Table XAH shows the change of the P,i of the respective solutions during 
the alkalinization. 

Table XVI 


CoiiPARisox OF P** Chances 
(A lkalinization) 


SAMPLE 

c.c. 0.1 N Naou ADDED 

C C. 0,1 N Naoit 

AT MINIMUM 

SP. c. 

m 

■a 

B 

H 

3 

4 

5 

6 

7 

8 

S.5 

A 

2.41 

ma 

mn 

3.S4 

8.55 

10.16 

30.74 

11.22 

11.43 

11.55 

2.5 


B 

2.36 

2.76 

2.96 

3.75 

6.90 

9.62 

10.45 


11.25 

11.40 

2.S 

3.42 

c 

2.42 

2.63> 


mwBM 

7.80 

10.24 

10.98 

11.32* 

11.50 

11.52 

28 


I) 

Rcol 

2.G3 

2.81 

3.58 

6.40 

10.34 

30.68 

11.10 

11.40 

11.56 

2.8 

3.41 

E 

2.39 

2.GG 

2.85 


6.24 

10.05 

10.76 

11,24 

11.45 

31.52 

2.8 


P 

2.43 

2.G3 

3.0G 

3.65 

6.67 

10.14 

10.70 


11.36 

11.51 

2.8 

3.39 

G 

2.48 

2.75 

3.15 

Mima 

9.32 

10.09 

10.40 

10.75 

11.20 

11.42 

2.8 

.3.40 

H 

2.35 

2.5S 

2.96 

3.85 

8.46 

10.32 

10.88 

11.24 

11.45 

11.54 

2.6 

BSSB 

1 

2.41 

2.52 

2.95 

3.50 

6.97 

10.24 

10.81 

11.18 

11.42 

11.56 

2.6 

3 34 

J 

2.41 





A,C,G,H) 



11.40 




2.47 




(6.63- 




11.27 
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The mean value for the isoelectric point calculated from the eight normal 
samples studied is 3.39. • The fact that this point is found so far over on the 
acid side indicates that the acid ionization of arsphenamine is much stronger 
than the basic ionization. It must be noted that the Ph values of the dihydro- 
chloride solutions as -well as of the alkalinized solutions are remarkably in 
agreement for the different arsphenamines. This would seem to indicate that 
arsphenamine, when correctly prepared, contains the same amount of acid, 
regardless of the method of manufacture. Indeed, when a solution of the 
dihydrochloride was made up and to it added 1.45 c.e. 0.1 N HCl per 0.1 gm. 
sample (2 molecular equivalents from the point of minimum eouducthdty) the 
Ph of the solution dropped to 2.047. This would mean that the presence of 
excess acid was not covered by any buffer action of the drug. An interesting 
thing in these curves is the slope after the minimum has been passed. It is 
to be observed that this rapid change in the Ph value of the solution occurred 
through the region of precipitation' which expends approximately from a Ph 
of 3.0 to about 10.5 (Plate II-C). The variability of this region is further 
shown by Table Xin, where it can be seen that the Ph values of the compara- 
tive solutions of the different arsphenamines are very uniform with the excep- 
tion of the solutions which contained 4.0 c.c. 0.1 N NaOH per 0.1 gm. These 
solutions are about in the middle of the precipitation region. The materials 
appear to fall in two groups : Arsphenamines A, C, G, and H having a mean 
Ph value of 8.53 while the mean value of B, D, E, F and I is 6.63. It is at this 
point that the most marked difference appears. 

Table XITII gives the allialinization data for arsphenamine in terms of 
the Ph values. As these values are the mean of those of six different com- 
mercial drugs and two laboratory preparations they may well 'be taken as 
representative of arpshenamine. 


Table XVIII 


ALXALIXIZ.YTION T.ABLE fob Ar.SPHENAillNE 


c.c. 0.1 X XaOH ADDED PER 0.1 Gil. 
.ARSPHEXAillXE 

P„ VALUE OP SOLUTIOX 

0.0 

2.410 

1.0 

2.630 

2.0 

2.9S0 

.s.o 

3.740 

4.0 

7.580 

5.0 

10.170 

6.0 

10.740 

7.0 

11.170 

8.5 

11.530 


Plate 'iGI which was made up from this data may then be taken as the 
alkalinization curve for arsphenamine. This shows how the Ph of the solution 
changes during alkalinization upon preparing a solution of the drug for intra- 
venous injection according to the specifications of the U. S. Public Health 


Prom this information it was possible to calculate the Ph values of the 
solutions of the various salts of arsphenamine. The arsenic content of the 
preparations examined ranged from 30.80 to 32.3 per cent. Taking a mean 
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Dihydro chloride 

= 2.41 

Moiiohydroehloride 

= 3.00 

Arsphenamine base 

= 7.60 

Monosodium salt 

= 10.88 

Disodium salt 

= 11.43 


The approximate position of these points has been indicated on Plate I-C. 
These values are in good agreement vith tEose of Elvove and Clark (1924). 
In addition they eonfii'med the accuracy of the hydrogen electrode measure- 
ments by the rate of hydrolysis of methyl acetate in the case of the dihydro- 
c-hloTide and by the rate of hydrol 3 ’’sis of nitrosotriacetonamine in the case 
of the alkalinized solution. 

A general discussion ivill be reserved for a later paper wherein this in- 
vestigation has been carried over to a study of alkalinized ai'sphenamine 
solutions. 

SUMMARY 

1. The hydrogen electrode measurements have been made on arsidienamine 
solutions and are found to give reliable and reproducible data. 

2. A radiotron vacuum tube has been used as a generator of alternating 
current for conductivity work. 

3. Eight different brands of eommei’cial arsphenamine have been studied 
with the purpose of detecting differences in their physical and colloidal 
properties. 

4. Variations of Ph were found in solutions after about two equivalents of 
alkali had been added. The solutions of the dihydrochloride and the alkalin- 
ized solutions showed, in general, but little variation in their Ph values. 

5. A practical alkalinization curve for arsphenamine has been established 
in terms of Ph values. 

6. A uniform, minimum conductivity measurement indicates the presence 
of an isoelectric point of arsphenamine at the Ph about 3.4. Keproducible con- 
ductivity measurements were made on solutions throughout the entire process 
of alkalinization. 
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FURTHER OBSERVATIONS ON A CHEMICAL FACTOR IN THE 
RESISTANCE TO TUBERCULOSIS® 


Bv H. J. ConprR, JI.D., Pn.D., and Max B. Luiiie, JI.D., Denver, Colorado 


I T is at present generally aclcnowledgecl tliat tubcrclo bacilli gaining en- 
trance into the animal economy do not necessarily produce tuberculosis 
there, but the mechanism whereby the disease-producing propensity of this 
organism is provontod from manifesting itself is rather obserrre. There are, 
liowevor, factors, primarily of cellular nature and necessarily influenced by 
the virulence of the infecting bacilli which, though insusceptible of crue’'al 
experimental tost, must be acknowledged as of importance as a determinative 
in turning infection into disease and may account for the difference in species 
susceptibility to tuberculosis. 

The preponderance of pulmonary tuberculosis among the human races 
has led to many suggestions in explanation for its prevnlcnee, vis.; a dimin- 
i.shecl resistance of the lung over other organs (a veil for our ignorancel ; 
the lung acting as a bacterial filter (Borrel, Aufrecht) ; the greater incidence 
of aorogenie infection (Cornet, Fliiggc) ; the absence or comparative weakness 
of pulmonary lipases; the peculiar relation of the pulmonaiy circulation 
(AVliitc) ; and yet none have been snsceptible to cnicinl experimental tests nor 
has this been successful when tried. That the lung is especially suseoptiblo 
to tuberculosis spontaneously iu man and animal is an accepted universal fact, 
and experimentally one of the most striking evidences of pulmonary sns- 
eeptibility is presented in tlie differentiation te.st for Imman and bovine 
tubercle bacilli by intravenoms injection into rabbits as disclosed by the 
epoeh-making discovery of Theobald Smith in 1808,' although the organ 
deposition following such injections was not seriously considered in these 
studies. Smith even states that "the Inngs, as the first and chief recipients 
of the injected bacilli, were in a state of e-xpansion (apparently due to tuber- 
culosis), which in some cases w'as extreme," thus showing his complete failure 
to realize at that time the localization of the bacilli in the body. Folloning 
the intravenous injection of human tubercle bacilli the disease is limited al- 
most exclusively to the lungs, while hov'ine bacilli although producing a gen- 
eral disease also prefer a pulmonary localization in these animals (Ochleckcr. 
Askanazy, Donati). 

^Mcarch Department. National Jenlsh Hospital lor Conaninpllvos. Denver, Cnlorailo. 
Received for publication July 5, 1024 
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In 1921, Covper, Ganss and Ecnsclu- = pointed ont that hnmoTal antibodies 
have failed to explain resistance to tuberculosis ; the lymphocyte as the im- 
portant factor is rapidly being discarded : allergic phenomena require further 
elucidation, and the phagocytic' action of the vandering endothelial cell is 
recognized as important; but both humoral and cellular mechanisms of re- 
sistance leave much to be explained. They believed the empiric reasoning 
that the deficiency of carbon dioxide in the body favors tuberculosis, vhilo 
an accumulation retards it, seems to be highly significant. In experiments 
conducted at that time they found that three per cent carbon dioxide inhibits 
the growth of tubercle bacilli in the test tube and fifteen per cent is tuber- 
culocidal. Cultures of tubercle bacilli buried in the tissues of animals and 
permitted to acquire the carbon dioxide concentration of the body are defi- 
nitely inhibited in their growth, while other cultures similarly buried, except 
that ingress of atmo.sphcrie air is permitted, show no inhibition. It appeared 
from these exiieriments that carbon dioxide may play a .significant role in 
the re.sistanee to tuberculosis. 

In 1924. Corper and Goldberg^ reported on experiments in rabbits in 
wliieh they found that the carbon dioxide content of the blood plasma obtained 
from a congested auricle, produced by applying mild constriction of rabbit’s 
ears, was about 10 to 20 per cent more in terms of bicarbonate than that 
from normal auricles ; and that tubercles resulting- from the intracutaneous 
inoculation of graded amounts of virulent human and bovine tubercle bacilli, 
tended to ulcerate and discharge their contents earlier in the congested 
than in the noncongested auricle of the same rabbit. The development of 
local tubercles was retarded by prolonged constriction of the base of the 
auricle, with its resultant continuous mild congestion and edema. This effect 
was not discernible when heat-ldlled bacilli were used. Prolonged mild 
constriction of the auricle had no appreciable influence on the development 
of multiple metastatic lesions resulting from infection with Airulent bovine 
bacilli nor on the development of tuberculosis in the regional lymph nodes 
of the ear after infection with virulent human or bovine bacilli. About this 
same time Levinson and Petersen,'^ reporting on the effect of passive hyperemia 
of the liver on tubercle formation, found that in an experimentally produced 
passive hyperemia of the liver, no striking dilferences were noted grossly 
between the treated and control animals as to the quantitative distribution or 
size of tubercles in the liver; but histologic examination of the livers showed 
a greater deposit of fibrous tissue around and within the tubercles in animals 
that received oil before and after beuig injected with tubercle bacilli. The 
lungs of the control animals contained more tubercles than the lungs of the 
animals receiving oil after the tubercle bacilli injection. The lungs of the 
rabbits reeei^-ing oil, prior to tubercle bacilli injection, were relatively free 
from tubercles. Admittedly these experiments are complicated by the use^ of 
the oil and the authors comment on the findings noted but offer no explanation 
for them. 

In considering the action of particulate substances such as oil and carbon 
ffiven intravenously, it seems pertinent that the distribution of these mateiia ^ 
in the animal economy be considered. This has been faiily well stu lee 
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ivitii various types of rapidly' groiving bacteria, carbon and relatively insol- 
uble chemical substances but it seems to have been overlooked or ignored in 
considering bacterial infeefions. However, in 1908 Oettinger,' in studying 
the disposition of the lung to tuberculosis in furtherance of Fliigge’s views, 
pointed out that after entrance of tubercle bacilli into the blood stream pri- 
marily the lungs alone heoomc diseased. This he attributed not to a greater 
disposition of the lung to retain the bacilli but to an increased disposition of 
the lung tissues to react with disease to a smaller number of bacilli. Bac- 
teria, circulating in the blood like other coipuscular elements, are deposited 
in all the organs of the body bnt in far less amount in the lungs than in the 
spleen and liver. If bacilli after ingestion are found in the lungs while the 
liver and spleen remain free from them it is certain that they did not enter 
the Inngs via the blood stream. Octtinger points out the erroneous concep- 
tions held by Borrel in 1893 and Anfrceht in 1905 that the lungs acted as a 
selective filter for tubercle bacilli introduced into the blood which supposedly 
accounted for the development of the tuberculosis there. 

Octtinger used rabbits to which were given intravenous injections of 
bacillary suspensions of B, prodigiosus. Staphylococcus albus, hog erysipelas, 
mouse typhoid aud typhoid bacilli. Unfortunately his studies were only over 
a maximum of four hour intervals. The relation of the lung, liver and spleen 
in bacterial content was found to be c.vtremely variable ranging from 
1 :1200;260, with prodigiosus, to 1:15:12 with mouse typhoid at one hour, and 
from 1:3:80 with prodigiosus, to 1:100-166 with typhoid at four hours inter- 
val. An attempt to study the organ distribtttion of tubercle bacilli after 
intravenous injection into the car vein of the rabbit and using the dilution 
extinction method as an index to the number of bacilli with the guinea pig 
as te.st animal, yielded unsatisfactory results, since in none of the dilutions 
used was infeotiou absent in the guinea pigs and the conclusions drami were 
that the lung, liver and spleen were all heavily seeded with tubercle bacilli 
after intravenous administration. With timothy hay bacilli, however, and 
using plating methods the spleen and liver were found to contain twenty 
times as many bacilli per gram as the lung. To overcome the criticism that 
■small numbers of bacilli may lodge mainly in the lungs, this was tried using 
1000 and 10,000 B. prodigiosus bnt the relations still bore out the fact that 
the liver and spleen gave colonies while the lung usually did not. 

Regarding the quantitative distribution of particulate material after in- 
travonons administration, the recent excellent work of the Harvard investi- 
gators, Drinker and Shaw,’ Bund, Shaw and Drinker’ and Drinker, Shaw and 
Drinker,’ furnish about the be.st available information and especially so, 
because the study included a number of different animals, nir., the dog, rab- 
bit, guinea pig, cat, rat, chicken and turtle. Manganese dioxide and mangan- 
ese metasilieate were chosen because of their case of exact chemical determina- 
tion and the natural absence from the tissues. In brief, these observers found 
that particles no larger than one micron disappeared completely from the 
blood of the cat in one honr and at that time the lungs contained 47 per cent, 
liver 38.3 per cent and spleen 4.3 per cent. The eat is, however, an exception, 
and in dogs, rabbits, guinea pigs, rats, ehickens and turtles the liver receives 
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difficulties encountered no one seems to have reported on this phase in tuber- 
culosis, especially from an approximate quantitative standpoint and by using 
several different animal species. This was the primary purpose of the study 
to be briefly reported here. The animals chosen were the rabbit, guinea pig 
and dog. The cat was not used because all available evidence indicated that 
the lungs in this animal Avere seeded more heavily Avith particulate matter 
given intravenously than the liver and spleen. On account of the difficulty 
encountered in determining Avith any degree of accuracy the numbers of 
tubercle bacilli in an organ and the apparently similar organ deposition of 
many forms of particulate matter in the same animal, carbon Avas chosen as a 
gauge for the deposition, primaiy and subsequent, of the tubercle bacilli 
injected intravenously. 

THE lAIJIEDIATE AND FINAL ORGAN DEPOSITION OF C.ARBON FOLLOAAUNG INTRAAIENOUS 

INJECTION 

For the purpose of determining the immediate and final organ disti’ibiition 
of carbon, guinea pigs, rabbits and dogs Avere given intraA’-enous injections of 
India ink, in Aidiich the particles Avere approximately about one micron in 
size and by volume Avould give a sediment, after centrifugation at 3000 
r.p.m., of about 0.2 e.c. carbon in 1.0 e.c. of original ink Avhieh Avas equiA^- 
alent to a sediment of tubercle bacilli obtained from a suspension of 100 mg. 
Besides noting the gross and microscopic distribution of the carbon in the 
three main organs, lung, liver and spleen, Avhich Avill be included in this re- 
port, the cai'bon content of the organs aa^s determined colorimetrically after 
completely digesting the tissues AAuth hot 40 per cent potassium hydroxide 
and sedimenting the carbon after tAVo Avashings AAuth an excess of 95 per cent 
alcohol, and further Avashing the sediment Avith tA\m changes of ether and 
finally suspending the residue in 0.9 per cent sodium chloride solution, Avhich 
suspension Avas compared in a colorimeter Avith a IviiOAvn suspension of India 
ink in saline. This method Avas accurate to 0.001 c.c. of India ini?; (0.000,2 
e.c. of solid carbon suspension) per gram of tissue. Beyond this point, 
colored substances deriAmd from the tissues themseh’es interfered AAdth the 
readings. 

By means of this method, in a series of thirty-four rabbits given intra- 
venous injections of 3 c.c. of 1:3 dilution of India ink per pound of body 
Aveight, and analyzing the spleen, liAmr and lung for carbon content after 
intei’A’als of thirty minutes, three hours, one and four days, one and tAVO Aveeks 
and one month it Aims found that in all the above-mentioned time intervals 
after intravenous injection of the India ink, except the thirty minute inter- 
val. the lungs invariably contained less carbon per gram of tissue than the 
liver and spleen of the same animal. In the thirty minute interval, the lungs 
of the rabbits contained more carbon than the liver though less than the spleen 
per gram tissue. These relations are shoAA'ii in Table I, Avhieh are tlie average 
figures obtained from the entire series of animals. 

'With the same dose of India ink per pound animal Aveight given intra- 
venously, there Avas found a Avide A'ariation betAveen individual rabbits but 
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Table I 


The Keijvtivi: Avehage Distiiirutiox op Oarron- ix the Luxo, Luxn. anii Spleen* or rabbits 
AT Diitebent Ixteuvals after the IxnLvvENous IxjEcnox OF India Ink-^ 


.VAIOTJNT OF CARBON (IN CUBIC CEXTLMETERS OF EQUIVALENT OF ORIGINAL INDIA 
INK) CONTAINED IN 1 GIUM OF ORGAN ANALYZED AFTER: — 



30 minutc.s 

.'1 hours 

u 

1 day 

! 

t days 

1 vcck 

2 uccks 

1 month 

l.mig 

0.04 

~~oT02" 

I 

“l)7d2 

j 

0(109 

0.02 

0.009 

oTdoT” 

Liver I 

0.01 

0.0.5 


0 0.3 


0 03 

0.03 

0.0.3 

0.009 

Spleen 1 

0.07 

0 07 

' 

014 

i 

0 07 

0.21 

0.11 

0.02 


•Thtrc was noted no appreciable Ulft'ciencc In the distribution of the carbon in tln’-^e 
otKan-5 \yhcUier n. fine s-uspenslon of ceibon (parlicles of about 1 micron size) or slightly 
toaipcr (particles of .about 3 micron size) particles were used for lntra\cnous injection.' 


file relation between the carbon found in the lung, liver, and spleen was found 
to bo almost invariable in the same animal. 

Similar analyses of the organs of guinea pig.s given India ink (about 4 e.e. 
of 1;6 dilution per pound) and aunjj’zod after thirty minutes, three hours, 
one and two days, two wcek.s, and eight months, revealed that at the intervals 
examined the lungs always contained less carbon per gram weight than the 
liver or spleen, The ratio between tlie lung, liver and spleen was about 
1:10:20, although this varied for the individual animal. In no cn.se c-vamined. 


Table H 

The TIelative Ayeradb Distribuiion of Carbon in the Luno, Liver, and Spleen of Guine.a 
Pigs at Different Intervals mter the IntPvAvenous Injection of India Ink 


organ 


(AifOUNT OF CAPvDON (IN CUBIC CENTIMETEILS OF EQUIVALENT OF ORIGINAL INDIV 
INK) CONTAINED IN 1 GRAM OP ORGAN ANALYZED AFTER:— 



30 minutes 

.3 hours 

1 d.T)' 

2 days 

2 weeks 

S months 

Lung 

0.001 

tiaec 

trace 

O.OOG 

0.007 

0.002 

Liver 

0.02 

0 01 

0.01 

0.01 

0.01 

0.003 

Spleen 

0.01 

0.03 

0 03 

0.03 

0.02 

0.01 


however, did the liver or spleen contain an equal or less amount of carbon 
per gram weight than the lungs. Comparatively speaking the lungs of the 
guinea pig contained less carbon per gram of tissue with relation to the liver 
and spleen than that noted for the rabbit. The aA^crages of analyses of the 
organs of seventeen guinea pigs are recorded in Table IT. 


Tabi.e III 

The Eelatia’e Average DiSTRinunoN op Carbon in the Lung, Liver .\nd Spleen of Loos 
AT Different Intervals after the Intravenous Injection of India Ink 


ORGAN 1 

AMOUNT OF CARBON (IN CUBIC CENTIMETERS OF EQCWALENT OF ORIGINAL INDIA 
INK) CONTAINED IN 1 CILVM OP ORGAN ANALYZED AFTER; — 


30 minutes 1 

3 hours 

1 day 

1 4 days | 

1 1 week 1 

1 I month 

Lung , 

0.03 1 

0.01 

0.03 

1 0.03 1 

1 0.05 , 

1 0.01 

Liver 

0.03 1 

0.02 

' 0.03 

1 0.01 1 

' 0.03 ■ 

1 0.04 

Bploon 1 

0.03 j 

0 04 

0.0.3 

! 0.03 j 

1 0 03 I 

! O.OS 


Analyses o£ the organs, lung, liver and spleen of tivelve dogs given India 
ink (2 e.c. of 1 ;2 dilution in salino per pound of body weight) intravenously 
after thirty mimitos, three hours, one and four days, one week, and one montli, 
revealed tliat the lungs per gram weight tend to retain less of the earhnn 
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than the liver and spleen, although this did not occur as consistently as in the 
guinea pig or rabbit. There was also lacking the striking differences between 
these three organs with relation to the amount of carbon retained following 
the intravenous injection of India ink. The liver and spleen at times assumed 
a reverse relationship in that the liver would retain more carbon than the 
spleen. However, in all the animals, rabbits, guinea pigs and dogs, there was 
a gradual removal of the carbon from all three organs as time went on, al- 
though this occurred very slowly. The average of the analyses at the different 
intervals for the dogs is recorded in Table III. 

Considering the fact that the guinea pigs received intravenously about 
two-thirds e.o. of full strength India ink per pound, the dog and rabbit 1 c.c. 
per pound, it is possible to compare in a general way the relative pulmonary 



Pig-. 1 . — Distribution of tuberculosis in the guinea pig four weeks after the intravenous 
injection of 0.1 mg. viruient bovine tubercle bacilli. Note the absence of liver and pronounced 
pulmonai'j' involvement. 


localization in these animals; the dog’s lung received most, the rabbit’s lung 
an intermediate amount and the guinea pig’s lung the least on the basis ot 
1 gram tissue weight. However, in all these figures the amount of carbon 
in the actual lung A'olume is exaggerated since 1 gram lung tissue considerably 
exceeds the v. f 1 gram liver or spleen tissue. 

.VEAIENT OF A'ARIOUS ORGANS FOLLOWING THE INTRAVENOUS 
INJECTION OF TUBERCLE BACILLI 

studying tli d^rculous involvement in rabbits fol- 
ijeetion of tsions of tubercle bacilli, thirty rab- 

0.01 mg 01 mg. and 0.000,000,1 mg. of n 


THE TUBERCUH 

For the p- 
lowing the int/' 
bits Avere give 
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uniform suspension of virulent bovine tubercle bacilli. The bovine tubercle 
bacillus ivas used in rabbits because of the comparative greater susceptibility 
of those animals to the bovine bacillus over the human bacillus, and the 
acknowledged general selective pulmonary election of the human bacillus fol- 
lowing intravenous injection in these animals. The animals were e.vamined 
at various intervals from two weeks to throe months after intravenous injec- 
tion.* In the 1.0 and 0.01 mg dose of baeilli twelve of fourteen rabbits revealed 



F/e:. 2. — Distribution of tuberculosis In 
injection of 0.000,01 nig. of virulent bo\ine 
marked pulmonary Involvement, slight splenic 


the rabbit ele\en tvooks after tho Intravenovjs 
tubercle bacilli per pound body weight Note 
Involvement and ab.scnce of hepatic involvement. 


a massive involvement of the lungs and of these only one showed a slight 
macroscopic tuberculosis of the liver, and the spleen was im olved slightly or 
moderately in seven of the twelve rabbits, while the kidneys were slightly to 
moderately involved in eight. In the remaining two rabbits there was a 


•For lack of ^n»re‘ tlio elaborate tabulated data on the tuberculous Involvement of the 
rabbits, dogs and guinea pigs' following the Intravenous Injection of tubercle bacilli \NiU be 
recorded more fully in a subsequent article elsewhere. 
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miliary pulmonary tnberenlosis with no macroscopic involvement in any of 
the other organs examined. Of the sixteen rabbits that received 0.000,01 and 
0.000,000,1 mg', of bacilli, the lung was massively involved in three of the 
animals, while the liver revealed a slight involvement in only one of these, 
the spleen of two was moderately involved and one had a slight involvement. 
The lungs of four rabbits contained numerous large individual tubercles and 
in only one of these was the liver moderately involved while the spleen was 
only slightly involved in all four. The lungs of two rabbits were moderately 
involved with no hepatic or splenic involvement macroscopically. The lungs 



Fig. 3. — Distribution of tuberculosis in the dog thirteen weeks nfter the intravenous 
injection of n.uol mg. of virulent bovine tubercle bacilli per pound body weight. Note presence 
of pulmonary miliary tvtbercles and absence of involvement of the spleen and liver. 


of seven rabbits were slightly involved with splenic involvement in one case 
only. 

The experiments in rabbits indicate the remarkable su.sceptibilitj' of the 
lung to tuberculosis as contrasted with the remarkable re.si.stanee of the liver 
in this animal, the spleen being intermediate in susceptibility. It was also 
noted that the kidney was involved in the same number of animals as the 
spleen. The size of the tubercles in these two organs tended to be the same— 
the difference between the number of tubercles in the spleen and kidneys being 
accounted for by the relative seeding. The spleen in the rabbit does not en- 
large greatly when involved with tuberculosis, while in the guinea pig it docs. 
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In order to study tlic tuberculous organ involvement in guinea pigs fol- 
lowing the iiitravciiouK injection of suspensions of tubercle bacilli forty-four 
guinea pigs were given 0.1, 0.001, 0 000,01 and 0.000.000,01 mg. of a suspen- 
sion of virulent bovine tubercle bacilli and groups of tliese animals were killed 
two, four and six weeks after injection. In addition, twelve guinea pigs were 
given intravenous iujections of a susi>ensiou of virulent human tubercle bac- 
illi in doses of 0.1, 0.001, 0,000.01 and 0.000,000,01 rng. and were examined 
two, four and six weeks after injection From a critical study of the data 
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those having received 0.1 and 0.001 mg. of bacilli uniformly had more macro- 
scopic tuberculosis in the lungs than in the liver while those having received 
0.000,01 mg. had more macroscopic tuberculosis in the lungs in three of five 
animals, while one had the same amount and one appeared to have moi’e in 
the liver, and those having received 0.000,000,01 mg. had approximately the 
same number of tubercles in both lung and liver but in all the guinea pigs 
examined after four weeks the individual pulmonary tubercles were larger 
in seventeen of twenty animals than the corresponding tubercles in the liver; 
in two the size was the same and in one the tubercles in the liver were larger, 
which exceptions occurred only in the smaller doses. The tendency seems to 
be borne out that the more the pulmonaiy involvement the less the liver involve- 
ment. All the guinea pigs receiving 0.1 mg. of bovine bacilli died before the six 
weeks interval but those having received the human bacillus lived for the entire 
interval of time. Of the bovine virulent set at six weeks, three of four re- 
ceiving 0.001 mg. had more hepatic than pulmonary involvement, three of 
four receiving 0.000,01 mg. and one of four receiving 0.000,000,01 mg. With 
the human bacillus the lung was selectively involved in all doses except in 
the smallest dose (0.000,000,01 mg.) in which ease the number of tubei’cles 
were approximately equal but the pulmonary tubercles were distinctly larger. 
After six weeks, there was a tendency for the development of more tubercu- 
losis in the livex', than in the lung when virulent bovine bacilli were injected. 
Witli the human bacillus there was still more tuberculosis in the lungs even 
after six weeks. 

The experiments on dogs included a series of thirty dogs, tiyenty-two 
given intravenous injections of 0.5 mg., 0.1 mg., 0.001 mg., 0.000,01 mg. of 
vixTilent bovine tubercle bacilli per pound weight and eight dogs were given 
the same doses of virulent human tubercle bacilli. The animals were exam- 
ined at intervals of twenty-two days to 146 days after the intravenous injec- 
tion- of suspensions of the bacilli. 

In every ease of the thii’ty dog.s the individual macroscopic tubercles in 
the lungs were larger than the macroscopic tubercles in the liver of the same 
dog. In twenty of the thirty dogs the total number of tubercles for a given 
area of lung were more numerous than a corresponding area in the liver of 
the same dog. In six of the thii-ty dogs, the liver contained more numerous 
tubercles than the lung of the same dog. The six dogs in which the tubercles 
were more numei'ous in the liver than in the lungs would seem to veiify the 
distribution law established with carbon for tubercle bacilli. In fifteen of 
the thix'ty dogs, there was no macroscopic tnbereulosis in the liver while there 
was definite macroscopic tnberculo.sis in the lungs. 

DISCUSSION AND CONCLUSIONS 

All the evidence available to date indicates that the distribution of par- 
ticulate material of sufficiently small size not capable of producing capillary 
embolism following the intravenous injection into guinea pigs, rabbits and 
dogs, favors deposition in the liver and spleen of these animals as compared 
to the lung, both as to optical appearance and according to chemical analyses 
on the basis of unit weight (or volume) of organ examined. On purely a prton 
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reasoning, and in the absence of contvadietoiy evidence, it seems that tubercle 
bacilli, in fine suspension injected intravcnousl 3 ', deposit in these organs in 
relatively the same proportions. If tuberculosis develops at all in the organs 
of these animals, it develops only in those organs which contain macroscopic 
carbon and an appreciable amount by clicmical analyses. IVlien the liver 
of these animals docs not exercise a complete inhibitory action on the develop- 
ment of the tubercle bacilli in this organ, the relation between the number of 
tubercles in the lungs and liver closely correlate the deposition findings with 
carbon. Krause^” has concluded from anatomic studies that the lung of the 
guinea pig retains less tubercle bacilli than that of the rabbit, following en- 
trance of the bacilli into the circulation. This fact is directly borne out by 
the deposition of the carbon in our studies and the subsequent development 
of the tuberenlosis in these two animals in tliat the relation between the liver 
and lung deposition in the rabbits is about 3 to 2, while in the guinea pig 
it is aliout 10 to 1, and siinilarl}' for the tuberculosis, although this is compli- 
cated by other factors. 

It is also noteworthy that the microscopic study of all the organs reveals 
that the localization of the early tubercles in the lungs, liver, spleen and 
kidney is the same as the deposition of the carbon following intravenous injec- 
tion. This is also borne out by tlie reports of the investigators who studied 
the immediato distribution of the rapidly growing bacteria following intra- 
venous injection. 

Therefore, it seems justified to conclude that the distribution of carbon 
following intravenous injection is a good approximate index of the distribu- 
tion of the tuborelo bacilli following intravenous injection. 

If tliis is admitted tliere i.s a fundamental discrepancy between the organ 
development of tuberculosis and the bacillary distribution following intra- 
venous injection. In tlio rabbit, while the bacilli are deposited in definitely 
smaller numbers in the lungs than in the liver and spleen, the tuberculosis, 
when it develops following the intravenon.s injection of human or bovine 
tubercle bacilli, develops in the lungs to a far greater c.xtent than in the liver 
and spleen ; in fact it i.s rare to have macroscopic tuberculosis develop in the 
liver of these animals, while the spleen occupies an intermediate position be- 
tween these two organs in amoxuit of tuberculous involvement. In the guinea 
pig, cspeciallj' during tlic early periods of infection, two and four weeks, the 
evidence again is in favor of a greater susceptibility of the lungs of these 
animals over the liver. This general rule of greater pulmonary over hepatic 
susceptibility to tuberenlosis also is borne out by the studies on the dogs. 
These observations arc in entire accord xv'ith the conception of Oettinger of 
a special disposition of the lungs to Uibcvenlosis. 

Attempts to explain pulmonary disposition to tubovculosis arc numerons, 
ineludiiig the obx’ionsly wrong conception of increased deposition of bacilli 
in this organ following entrance into the blood stream, a virulence destroying 
property of this organ,'* and the lack of pulmonary lip.nscs. It is conceivable 
that cellular factors might explain the relative organ differences in these 
animals but the striking pulmonary siisceptibilitj' in distinction to the hepatic 
resistance in all of them and the intermediate uniform tuberculosis of the 
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kidney and spleen— especially in the rabbit and dog — dependent upon the 
primary deposition of the bacilli folloiving intravenous injection, would seem 
to indicate that another factor is active in determining the results in all the 
animals studied, -which is the same for all of them. That the greater motility 
of the lung over all the other organs does not enter in this is ivell established 
by the fact that unilateral artificial pneumothorax in the rabbit had no effect 
upon pulmonary miliary tuberculosis.-- "While all the organs considered vary 
as to their cellular structure, the lung and liver have one common A’ariable 
and this is the blood supply. The lung is primarily an oxygenating and de- 
carbonating organ for the body and as such distinguishes itself from all the 
other organs, while the liver, hai-ing essentially a venous circulation has the 
ricliest carbon dioxide and poorest oxygen supply of any organ in the body. 
In the light of the previous work on carbon dioxide and on the etfeet of 
constriction of the ear of the rabbit on tuberculosis developing in this ap- 
pendage, it seems highly probable that this factor may be instrumental in 
determining pulmonary susceptibility to tuberculosis as opposed to hepatic 
resistance to the disease. In how far the oxygen content of these organs plays 
a role is not determined at present but is being studied. The fact, however, 
must not be lost sight of, that there is another important factor in tuberculosis 
accounting for a difference in species susceptibility which is also strikingly 
brought out bj- this study but -u-hich at present cannot be explained on a 
chemical basis. 

Fi’om this point of view some of the most important facts in tuberculosis 
are easily understood — for instance, in the first place, the preponderance of 
pulmonary tuberculosis and relative rarity of other organ involvements in 
man and animals; and secondly, the age incidence and general conditions 
under which tuberculosis develops. Tuberculosis is a disease of early adult 
life, the time of greatest stress and strain associated -Bdth malnutrition, ex- 
haustion and fatigue, all of which lower the alkali reserve of the body and 
thus its carbon dioxide retaining power. In the third place, rest and good 
nutrition, factors universally accepted as favoring the arrest of the disease, 
tend to increase the alkali reserve and hence the carbon dioxide combining 
power of the body. Fourth, the reduced incidence of tuberculosis among the 
poorer classes of society during the past hundred years can be correlated 
with the general improved living conditions of the people, shorter working 
hours and better nutrition; and fifth, the particular susceptibility to tuber- 
culosis of individuals suffering from debilitating diseases — the diabetic is a 
classical example with lowered alkali reserve — and opposed to this the re- 
sistance to tuberculosis of the pregnant woman and those afflicted with cer- 
tain cardiac and astlunatic conditions. 
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ON THE RELATI'^’E SIGNIFICANCE OP A PAETIAL COMPLESIENT- 
FIXATION TEST WITH THE CHOLESTERINIZED ANTIGEN^ 


By D. H. Sidlick, H.D., axd A. Strauss, il.D,, Philadelphia, Pa. 


T he practical application of the complement-fixation test by Wassermaun, 
Neisser and Bruek^ to the diagnosis of syphilis has sneeessfnlly passed 
through the era of enthusiasm and the era of pessimism that folloired, to 
establish itself as a specific reaction. And \vhile it is accepted that a Was- 
sermami test that exhibits complete inhibition of hemolysis is diagnostic of 
syphilis, -ive cannot bring ourselves to believe that a partial inhibition of 
hemolysis, especially -1. does not require or deserve a second thought. 

It is not our desire to maintain that a partial complement-fixation test, 
particularly one where an alcoholic extract of a tissue antigen has been re- 
inforced with cholosterin, would authorize the physician to entertain the 
deduction of the existenee of syi>hilis in an individual whose physical exami- 
nation and history do not begin to suggest that the patient is afflicted with 
syphilis. Nevertheless, inasmuch as syphilis is known at times to manifest 
itself in the disguise of some malady, the etiology of which is obscure; that 
histories as related by patients, although without intent to deceive, are often 
misleading, then a weakly positive serologic reaction which in the course of 
the study of the patient’s case, is confirmed by relevant facts which bear 
witness that the patient’s ailment is sjqohilis, assumes significance. That the 
test although only 1+ in intensity and performed with cholesterin antigen 
may possess diagnostic value, that it is not pure presumption but is susceptible 
to concrete demonstration, is exceedingly well exemplified by the ease histories 
here presented. 

C.\SE 1. — M. J., Mliito female, aged thirt.v-oac Tears, liousevrife by oceupatiou, vas 
registered at the Gynecological Outp.ntient Department, M.^y 6, 1922, she complained of 
hematuria. 

Personal nistory . — Usual diseases of childhood. She began to menstruate at age of 
fourteen, married when seventeen years old and has had three apparently healthy children, 
aged thirteen, eight and three years respectively. Labor was normal. She denied hietic 
infection. 

Present Illness . — In the summer of 1917, the patient noticed that there was some 
blood in the urine. She consulted a pliysician who irrigated the bladder and the bleeding 
“stopped.-’’ Thereafter the patient noticed the appearance of blood in the urine from 
time to time until several weeks prior to apph-ing for treatment when the hematuria be- 
came constant. 

Physical Examination . — The patient was fairly well nourislied. The various examina- 
tions including the x-ray, the examinations upon the spinal fluid and the blood chemistry 
were negative. The cystoscopic examinations ware made by Dr. H. Ginsberg who reported 
as follows; 

•Fi’om the Department of Dermatoloerj'. JeKerson Medical College. 
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Juuo 1922, Mild infcctiou of the tiigonc. Superficial ulcerations near tlio fundus. 
June 13, 1922, blood in the Madder. Doth ureter.*! cathctcrizcd. Bloody urine from left kid* 
TiC}\ Urine from the right side cle.ar, A loutinc Wassermann test was reported +1 with 
the cUolestcrinized antigen. The patiemt was rcfcired to tlic dciTnatologic clinic where she 
was given a provocative test. Tollowing this test the Wassermann reaction was reported +3. 

The husband was then internewed, but domed having been infected with sj-pUiUs. 
IIo submitted to a physical examination and n Wassermann test on the blood. The medical 
examination was negative but the Wasseruiaim test was +4. When confronted with the 
positive test lio admitted having had a chancre four months prior to his marriage. The 
oldest child was also examined and was found also to have a +4 Wassermann reaction. 

Course . — Following tho provocative test tlie hematuria cleared up. The patient has 
received four full courses of treatment — each courso eousistiug of 4.8 gm. of ucoarsphenamino 
and 12 gr. of mercury salicylate. At present tho Wassermann test is negative. The pa- 
tient since has given birth to a child which is pliysieally and serologically negative. 

Case 2. — E. C., colored, female, aged eighteen years, referred to skin clinic from the 
G^mccological Odtpatient Department where she was receiving treatment for gouonhea. A 
routino Wassermann reaction was +1 with tho cholcstcnmzcd antigen. 

Following tho provocative test, tho serologic leaction was reported +4. The medical 
e.Namination from the viewpoint of sypliilis was ucgativc. Consent for spinal drainage was 
refused. 

Course . — The patient was iircgular m attendance. The last test on the blood which 
was made in 1923 was still 4+. 

Case 3, — K. B., Italian, laborer by occupation, registered at skm clinic in 1031 with 
tho express purpose to have his blood tested for syphilis, because, as he stated ‘^ono of 
tlio roomers at the boarding liouso was being treated for syphilis.” The serologic examina- 
tion on the blood was repotted If with the cholesterinizcd antigen. The routine medical 
examination was negative. Tho examinations on tho spinal fluid weto leportod as follows*. 
Wassermann reaction +4, cell count 31 per c.c., definito increase of globulin. Copper sul- 
phate solution was reduced. The ncuiologic examirnition of the patient was made after 
findings on spinal fluid were, known. The report of the neurologist was to the effect that 
the patient was free from mental and physical stigmata of syphilis. 

Course . — Following the first treatment the intensity of the Wassermann reaction was 
reported 3f. After two years’ treatment tho blood Wassermann is negative. The Wasscr* 
mann reaction on tho spinal fluid is +1, cell count 7 per o.c., the globulin is not increased. 

AVe believe that it would not be inappropriate to review briefly the events 
that led to the evolution of the use of cholcsterinized antigen without discussing 
the subject of the AVassermann test at length. At present the serologic re- 
action is regarded as a synonym for the complement-fixation test for syphilis 
and is based upon the total or partial arrest of the otherwise inevitable de- 
struction of the erythrocytes. AVhen first formulated by AYassermann and 
his coworkers they believed that the test wiis a specific biologic reaction, 
between antibody and antigen. Ilowever when Marie and Levaditi,= Land- 
Rteiner® and AYeil* were successful in obtaining an antigen from a largo 
variety of normal tissues and even tumors, they demolished the belief that 
the reaction, from the standpoint of biology, is specific in nature. AA^a.sser- 
mann then professed to believe that the reaction constituted a scrum diag- 
nosis of an antibody-like substance, the activity of which determines the 
fixation of the complement. The published researches of Landstciner, Muller 
and Potz," Forges and Meier,*' in which they found that they could prepare 
an antigen by alcoholic extract from syphilitic and normal tissues, and that 
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their antigens possessed antigenic properties equal to those antigens that 
were prepared by extraction of syphilitic liver with physiologic salt solution, 
gave impetus to the study of substances other than tissue extracts that would 
have similar or superior antigenic properties. 

A multitude of substances were experimented with, Fleishman^^ sug- 
gested the use of cliolesterin. However it remained for Sachs® to make suc- 
cessful application of this particular lipoid substance. He was the first 
to add cholesterin to alcoholic tissue extracts and the results achieved gave 
Sacks the impression that in many respects the new antigen was the long 
sought and desired factor which made possible the achievement of a standard 
test. The superiority of cholesterinized antigen over the previously used 
antigens was soon confirmed by many independent investigators.^ 

The advent of protocols, in the medical literature, enumerate almost a 
legion of diseases other than syphilis that gave a positive serologic reaction; 
the admonitions that tlie cholesterinized antigen is too “sensitive” and is re- 
sponsible for many false positives,^** and the discrepancies in the reports of 
different laboratories on the specimen of blood^^ or the divergent reports by 
serologists on different specimens of blood from the same patient, conveyed 
the hasty and immature impression to the physicians at large that the Was- 
sermann reaction was not only worthless but that it was misleading. Yet the 
irresistible conclusion that stands out in bold relief, after the study of these 
reports, is that none of the authors,^^ except one,^- questioned the specificity 
of the reaction as far as it relates to syphilis, Ihxrthermore as the test is 
being perfected the diseases that were supposed in the past to have been 
associated with a positive complement-fixation test, one by one have been 
crossed off the list. The last disease to lose this distinction is leprosy,^® Yaws 
remains the only other entity besides syphilis where the blood persistently 
exhibits inhibition of hemolysis. The belief that the cholesterinized antigen is 
the underlying cause of falsely positive reports has been principally based 
upon lack of correlation between the clinical findings and the negative his- 
tory on one hand and the positive serologic findings on the other. At this 
point of the discussion, it would not be irrelevant to point out that the attitude 
of the clinician who assumes that he is infallible in the matter of the diagnosis 
of syphilis is not always supported by the pathologist. Cases are on record, 
where neither histories nor the physical examinations have alluded to the 
possibility of the presence of syphilis, and yet, Treponema pallidum has been 
demonstrated histologically to be present in the tissues.^ The fear that the 
contradictory reports on the same specimen of blood by different serologists 
or by the same serologists on repeated specimens from one patient, and which 
constitutes one more indictment against the reliability of the reaction, is not 
founded upon fact. It is well to note that the reports in themselves are con- 
sistent.“ The laboratory rendering a positive repoi't on a specimen of blood 
invariably rendered the same report on the repeated tests carried out on the 
same indhddnal. This holds true likewise when a negative result was rendered. 

Only in the matter of a doubtful or 1+ reaction have the reports been 
conflicting. The latter inconsistencies arc more apparent than real. It is 
common knowledge that during the phenomenon classed as latent syphilis. 
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ill llie course of the disease a patient may harboz- the Treponema pallidum in 
the spleen, the marrow, the lymph nodes, semen, the testicles, and the materia! 
capable of transmitting the disease when used for inoculating purposes.''^ 
Nevertheless, the antibodydike substance that determines the fixation of the 
erythrocytes may be so small in amount in the eirenlating blood of the pa- 
tient that the intensity of the reaction may vary and the report may read 1+ 
with cholesterinizcd antigen and at the same time be reported negative with 
the alcoholic extract. The factor most eommonly responsible for the occur- 
rence of the latter phase is the antigen employed. Hence, the clinical inter- 
pretation of the value of a positive or negative tc.st, regardless of its intensity, 
is largely a matter of one's knowledge of the value and significance of the 
technic used. 

The outline of the AVassermann l'est,“ as it is done under the direction 
of B. h. Crawford, Clinical Laboratory, Jetferson Hospital, is appended to 
avoid ambiguity. 

The antisheep-hemolytie system is used, and the technic consists in using 
inactivated serum in 0.2 c.c. amounts. A solution of complement of constant 
strength is used, against which the amboceptor is titrated every day, and two 
units of amboceptor are used in tlie test. Two antigens are used, eholesterin- 
ized and alcoholic extract of syphilitic liver; however, the specific antigen is 
not used with all the serums tested each time, but both antigens are used with 
a sufficient number of sonims each time to have a control on the eliolesterinized 
antigen. The first incubation of the mixture of seriira, antigen and complement 
is done in a water-bath at 37° C. for one hour. Then 1 e.e. of a 1:40 dilution 
of washed sheep colls and two units of amboceptor are added separately and 
incubated for one hour. At the end of this time, readings are taken if the 
negative controls show complete hemolysis and positive controls show com- 
plete fixation. 

As a matter of preeantion, the tubes are put in the ice bo.x overnight 
and a final reading is taken the following morning. 

EUMMARV 

The purpose of this paper is to emphasize the importance of a 1+ AVasser- 
maun reaction with the cholesterinizcd antigen, but not to maintain that this 
test per se is diagnostic of syphilis. 

Experimental and postmortem evidence is not lacking that a patient may . 
be afflicted with syphilis; that he may be a source for transmission of the 
disease and yet not manifest the disease elinically. 

To have adopted the dominating view that there is no need to attach 
significance to a partial cholesterinizcd serologic reaction, the patients pre- 
viously mentioned, one suffering from syphilis of a lddncy% another having 
latent syphilis, and the third, obviously having asymptomatic nenrosyphilis, 
would have been assured, in view of the fact that their physical examinations 
and histories were negative, that syphilis was not the cause of their ailments 
and left to the ravages of the disease. 
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POLLEN SENSITIZATION: A PEELIMINARY BEPORT^=' 


By J. H. Black, M.D., Dallas, Texas 


T hose who are engaged in the prophylactic treatment of hay-fever are 
well aware of the fact that satisfactory results are not sufficiently constant 
to justify one in stating that the treatment of this condition is on a stable 
basis. While complete freedom from symptoms is often obtained, there are 
large numbers of individuals whose improvement is moderate or slight and, 
since there is no clinical eritei’ion by which.it may be foretold into which 
class a given person may fall, the conscientious practitioner must be guarded 
in the amount of relief promised. 

The difficulty in obtaining satisfaetoi-y clinical results may be due to, 
(1) Unsatisfactory material used in treatment, (Z) Unsatisfactory method of 
administration of treatment, (3) Insufficient treatment, or (4) The concep- 
tion of the mechanism of the condition may be fundamentally unsound. The 
work here presented deals only with the first and last of these possibilities. 

The most generally accepted opinion of the underlying mechanism of 
hay-fever seems to be that it is an anaphylactic phenomenon— a response to 
the introduction of a pollen protein to which the individual has, in some 
manner, become sensitized. The arguments which have been advanced against 
this theory are (1) that anaphylaxis, as we know it in the experimental 

^ead before the Third Annual Meeting- of the American Society of Clinical Pathologists, 

held at Rochester, Minn.. June 5-7, 1921. 

' Received for publication, Augrust S, 1924. 



I’OLLEX Si:X.SlTJZATION 

affecting possilllTl'per cent f [‘^'7 

i:;^a ^ *'« « 

fever. (3) Tlie anapl.vlaetl ^ in hay- 

animals while the verj' few n>norts"''f transferred to normal 

probably open io jejion ' ' in hay-fever are 

ST.VND.1RDIZ.VTION OF TOI.LEN E.XTR.VCTS 

tio?o/e xu-aetr "■ ■■‘to the anestion of standardt:^ 

The clinical criterion of activity in general use has been the i ■ 
action of the hay-fever patient. An inherent difficulty, generally recognLJr 
IS he wide variation in reaction of the skin of different individuals whTch 

Tins"-h-ri'° wholly inadequate for quantitative work. It is also 

possibility which has, apparently, not always been kept in mind that 
individual who has been treated with a polfen extract 1; gh-’"!' Sim: 

the lea^I 1 “* ‘''® no relation to 

may t thil 1° I *''“ “‘ract. The skin reaction 

whL Lnld °T ’i ^ reactions to two or more substances 

Which would entirely invalidate it as a means of determining the amount of 

aht” • “°thod and the intradermal injection are in use and that reactions 
amed by the two methods may not be quantitatively comparable. 
mvo„lr“ "'"t'' ‘•'‘S investigation was carried out entirely upon 

y eit as I am a typical ragweed-sensitive individual. Believing that the 
ypical nasal reaction to pollen might be used as a satisfactory standard 
r measuring activity of extracts, these were introduced into the nose in 
creasing amounts until sneezing was produced. It was found that when 
'In'* P'''''^ ’'’P®" *P®rc was no ragweed pollination 

When there was no nasal irritation from other causes, the minimal amount 
0 a given extract which would produce sneezing was exceedingly constant. 

neezing would begin within five minutes and, if 0.1 mil of a given solution 
"as required on a given day the same amount would produce the same re- 
action on any other day and less than this amount would not elieit any 
reaction on any day. Because of its dependability and because it made it 
possible to get away from the questionable skin reaction, the intranasal re- 
ae ion was adopted as the index of activity. 

The pollen extracts used included ragweed extracts from each of the 
manufacturers marketing these products and two extracts made by invsclf. 

>e two latter were made by the method proposed by Coca.= 
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There are three methods of standardization now in nse: (1) A given 
amount of pollen is extracted with a given volume of extracting fluid and 
the resulting extract designated as a given dilution of whole pollen or as 
containing so many pollen units. (2) The extract is KJeldahled and the 
nitrogen content used as the basis of calculation. (3) By complement fixation. 

The fallacies inherent in the first method are apparent. First, if given 
amounts of pollen are extracted with fluids of different composition, the 
solubility of the active substance in the different fluids may produce extracts 
of widely differing activity and these extracts would not be comparable. 
Secondly, extracts made by the same method may vary in content of active 
substance. Thus, the two extracts made by myself, using the same extract- 
ing fluid and technic throughout with different batches of pollen (but secured 
from the same source) yielded solutions one of which was 62% times as potent 
as the othei\ 

Standardization by nitrogen content has for some time been considered 'Un- 
satisfactory because of the belief that the antigenic nitrogen compounds form 
only a part of the total protein present and the nitrogen determination makes 
no distinction between antigenically active and inert protein. Previous in- 
vestigators® have coueluded that this is an inadequate method, while Grove 
and Coca* have recently stated that extracts digested with trypsin and dialyzed 
are still active as formerly. 

We have made nitrogen determinations on eight ragweed extracts. Table 
I shows the nitrogen content as compared vdth the minimal amoixnts required 
to produce the intranasal and inti'adermal reactions. 

It is readily seen that the nitrogen content has no quantitative relation- 
ship to the activity of the solution. Whereas the largest nitrogen content is 
only 18 times the smallest, the largest amount required to produce sneezing 
is 2.500 times the smallest. Also the solution containing the most nitrogen 
is only one-half as active as the one containing the least. 

If it be insisted that the skin reaction be taken as the index of activity it 
is again seen that there is no relationship. The sohition with the least nitrogen 
content is eight times as active as that containing the most, while the dilu- 
tion of the most active extract proditcing a reaction is 6,400 times as great 
as the dilution of the least active producing the same reaction. Extracts 
Cl and C2. made in the same way, show a nude vax'iation in nitrogen con- 
tent and activity both in nose and skin, C2 containing little more than 
one-half the amount of nitrogen in Cl but reacting 62% times as well in 
the nose and 128 times as well intradermally. 


T.\BLi: J 


EXTRACT 

MG. X. PER MIL 

ixtraxasal exit 

IXTRABERMAL OXIT 

Ai 

A2 

Cl 

C2 

L 

P 

S 

1.26 

.28 

.98 

.56 

.42 

.07 

.14 

.70 
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Table I also illustrates the relative parallelism of the iiitranasal and 
intradermal reactions; that is, those most active intranasally are also most 
active in the skin and vice versa. This parallelism in one who has had 
treatment with pollen extracts indicates that the possibility previously men- 
tioned of reactions in the treated patient to protein which may have no rela- 
tion to the true reaction of the hay-fever patient, is probably not of any 
moment. 

"We M’cre able to repeat the work of Grove and Coca'* and, by digestion 
with trypsin and dialj’sis against distilled water, secured an extract which 
no longer gave a biuret roacfioii. This digested extract reacted intranasally 
and intradermally in the same dilutions as it did prior to digestion. 

The method of standardization by coinplement fixation first advocated by 
Clock^ has been believed to offer a means of determining the antigenic protein 
as distinguished from that which is antigenically inert. It is possible to inject 
animals with pollen extracts and produce antibodies against them. "We have 
found, too, that the serum of ragweed-sensitive persons contains a substance 
which binds complement in the presence of rag^vecd pollen. In tests done 
using my serum it was found that 0.002 mil gave complete fixation of comple- 
ment. Tests were tlicn done using 0.2 mil of a 1-10 dilution (10 units) of 
scrum and the results are shown in Table II. 


Table II 


EXTRACT 

no. K. PEP. lUL 

UNIT FOr. COMP. FIX. 

INTU.\.XASAL UNIT 

AS 

.28 

.02 mil 

.1 mil 

01 

.OS 

anticomp. 

.005 

Cs 

.50 

antxcomp. 

.OOOOS 

L 

.42 

.05 

.005 

M 

.07 

^2 

.05 

p 

.14 

.02 

.2 

S 

.70 

.002 

.00025 


It will be seen that the two extracts made by Coca’s method were anti- 
complementary and complement fixation as a method of standardization "uas, 
with them, impossible. The extract witli the least nitrogen content was the 
weakest antigenically while that with the highest amount of nitrogen was 
the most potent. Between these extremes the parallelism was not regular. 
On the other hand, a comparison of the binding power with the intranasal 
activity shows only a general approximation. Extract P which has ten times 
the antigenic value of Extract M is only ono-foiirth as active in the nose. 

Complement-fixation tests done on the sera of treated and untreated hay- 
fever cases lead us to believe that the complement-binding substance is pro- 
duced as a response to the introduction of some one or more of tlie pollen 
proteins and not necessarily to the active substance itself. Three individuals 
who received from 20 to 30 injections of pollen extract during the past season 
were capable of binding complement with 0.002, 0.002 and 0.001 mil of serum, 
respectively, while of five rag^veed-seiisitivc individuals who have never had 
any treatment, the amounts of scrum required varied from 0.1 to 0.3 mil. 
This small number will not permit of any hard and fast conclusions but wo 
are inclined to believe that the complement-binding substance is found in the 
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serum of tlie untreated as . a result of absorption of the protein through 
the mucosa of the upper respiratory tract while the increased amount in the 
sera of treated persons is due to the repeated injection of the protein. 

If the foregoing assumption may be questioned we feel that we have more, 
dependable data in the results of tests done with digested extracts. Extract 
L whose antigenic unit was 0.05 mil was antigenically , inert after digestion, 
although its activity intranasally and intradermally was unchanged. Guinea 
pigs which had been injected with Extract C2- (‘which was anticomplementary 
and could not be used for fixation tests) responded Avith the production of an 
antibody which fixed complement in the presence of other ragweed antigens. 
Tliese sera gave no binding ivith the digested extracts. Extracts L and C2 
were mixed with equal parts of my serum and injected intradermally into the 
forearm of a nonsensitive individual.® Typical reactions were obtained. These 
extracts, after digestion, although no longer capable of serving as antigens 
in complement-fixation tests, produced the same reaction, quantitatively, in 
the- arm of this nonsensitive individual. 

Since extracts which have been digested and can no longer serve as 
antigen in complement-fixation tests, are as active intranasally and intra- 
dermally as before, Ave belieim the conclusion is Justified that complement 
fixation as applied to pollen extracts is only another method of determining 
the protein in the extract and, Avhile it may serve to distinguish some proteins 
from othei’s, it is, as a means of estimating the amount of acthm substance, 
entirely A-alueless. 


THE NATURE OF THE ACTIVE SUBSTANCE 

The Avork presented in the foregoing statement Avarrants the conclusion, 
Ave belicA^e, that the active substance in pollen is not protein. Grove and 
Coca* suggested that it resembled an enzyme. We haAm shaken ragweed 
extract four hours in a mechanical shaker and found its activity unchanged. 
It has been frozen solid for six days and lost none of its activity. Boiling 
for ten minutes and heating it in the autoclave at ten pounds for ten minutes 
did not affect it. The cAddenee does not support the assumption that the 
active substance is an enzyme. 

The Avork done hy Heidelberger and in Avhich they found in 

pneumococcus substance Avhat they believe, to be a polysaccharide capable 
of producing precipitates AA'ith immune serum, led us to attempt to correlate 
the aetiAuty of pollen extracts Avith their glueoside content. This Avork has 
only been begun but, thus far, AA'e haAm found that the Molisch reaction does 
not parallel the aetmty of the extract and reduction of Pehling’s solution 
does not seem to be increased after hydrolysis. This Avork is still in progress. 

EXPERIMENTS BEARING ON ANAPHYLAXIS 

In an attempt to produce acthm anaphylaxis in guinea pigs Extract C2 
(containing 0.56 mg. nitrogen per mil) Avas injected intraperitoneally into 
six pigs Avhose weights Avere from 250 to 320 grams. Three pigs received a 
single injection of 2 mils for each 250 grams body weight. Three received 
one* mil per 250 grams body weight and forty-eight hours later a second 
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injection of the same amount. Five days after the first injection one pig 
n-hieh had received the divided doses was found dead. Two days later one 
receiving a single large dose died. On the tenth day three were found dead 
and on the eleventh the last succumbed. No evidence of illness was noted 
except a slow but constant loss of weight, which, in no instance, exceeded 
15 per cent. In each instance the animals were found dead without any op- 
portunity to observe any agonal symptoms Autopsies revealed no gross 
lesions. Since this was the o.xtract wliich proved to be 62 ^ times as potent 
as the next most active extract, it was thought that death was probably due 
to excessive dosage. 

Six pigs weighing from 250 to 350 grams received one mil of Extract 
C2 intraperitoneally and fourteen days later were given the same amount 
intracardiaeally. No symptoms even remotely suggestive of anaphjdaxis were 
observed. Three pigs rceeived 5 mils each of my serum intraperitoneally 
and forty-eight hours later were given one mil Extract C2 into the heart. 
The pigs were apparentlj' entirely unatTected. Two rabbits were injected 
intracardiaeally with a freshly made mixture of 2 mils of Extract C2 and 5 
mils of my serum. They showed no symptoms of any kind. Two rabbits 
received similar mixtures in the veins of the oar with no effect. 

The pigs which had received tlie sensitizing and shocldng doses of pollen 
\vithout effect were bled and their serum separated. These sera, when mixed 
with Extract C2 and injected intradcrmally into the forearm of a nonsensitive 
individual, produced a typical reaction. 

Although in this small scries of animals wc were unable to elicit any 
evidence of anaphylaxis, we would not conclude that anaphylactic reactions 
cannot be secured with pollen extracts. Alexander,® working with extracts 
of rye pollen, reported typical reactions. We believe that the difference in 
results is due to the fact that he was u'orking with a solution containing 
2.01 mg. of nitrogen per mil while oxirs contained only 0.5G mg. Wc believe 
that anaphylactic reactions may be secured by the use of extracts rich in 
protein and poor in active substance but that, like complement fixation, these 
reactions are reactions to the protein of the extract and have rio relation to 
the active substance. 

SUMMARY 

1. The reaction of the nasal mucosa of a ragweed-sensitive individual 
may serve as a reliable criterion for the determination of the amount of active 
substance in ragweed pollen extracts. 

2. None of the methods of standardization of pollen extracts now in 
general use are of value. 

3. Solutions made by the same technic may differ widely in content of 
active substance. 

4. The active substance is not protein. 

5. The complement-binding substance is apparently increased by treat- 
ment. 

6. Complement fixation, as applied to pollen^ standardization, is only 
another method of estimating certain protein constituents of pollen. 
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7. No evidence of sensitization of skin to protein, as distinguished from 
active substance, in treated cases Yvas found. 

8. Experimental evidence suggests that hay-fever is not an anaphylactic 
phenomenon. 

For much technical assistance I am indebted to IMisses Annette Black 
and Dorothy Branch and Mr. R. M. Smith. 
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IS PATHOLOGIC NOMENCLATURE EITHER SCIENTIFIC OR 

SENSIBLE?^ 


Bv 0. J. WEST,f M.D., Seattle, W.xsh. 


R ECENTLY, before onr local Medical Society, an orthopedic surgeon read 
a very excellent paper on “Bone Tumors.” 

In the eonrse of this paper he presented a classification of these growths, 
entirely of his ovm devising, extenuating this by explaining that recent text- 
books differ" so widely in their terminology that the more one reads, the 
more he becomes confused. 

I, being a pathologist, even I may say, being an old-fashioned pathologist ; 
a pathologist of the period far back in the good old days when the embryonic 
layers were epi-, meso-, and hypo-blast, the epiblast developing into pave- 
ment epithelium and nervous tissue, the mesoblast giving rise to the frame- 
woi'k structures of the body, the hypoblast to glandular epithelium, each 
layer attending strictly to its own work, never encroaching on the field of 
the others; when malignancy of epithelium was always carcinoma and malig- 
nancy of mesoblastie structures always sarcoma. As I have said, being an 
old-fashioned pathologist trained in this atmosphere of exactness, I would 
have resented my colleague’s intimation that pathologic terminology is lax 
and erratic, had I not recently made various book reviews for onr local 
medical Journal. 

These reviews were of textbooks on pathology and tumor diagnosis and, 
perusing them, one after another, one needs must be impressed with the 
faulty and nnseientific nomenclature in vogue. 


•Read before the Third .Annual Meetini 
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WTHOLOGIC XOMENCLATURE 

sketclied through scvcraronhestpVsi™^^ hriofly 

tissue origin— misnomers, suc]i as eyiindrom epithelial or connective 

cylinders and a tumor of sandt J ash vm^ Psanimoma-a tumor of 

^ense? Are the cylinders a.id th "id^ •’! eonimoii 

'• s j,s 

named from some Iharacte'risfit^Zl «,e of ifl 

uill inaccuracy and confusion arise 0 “gni, just that surely 

ff'p™/ Ewhm-f 1“*" “"■-■o'-rs I have mentioned. 

-ribescSrf: ron:te:rtST^ 

‘he term cylindroma h.:: bee,:“ rff 

careinoma of the salivary glands ” ficqnont form of adeno- 

tVood’s revision of Dchafield and Prnddcii savs ■ “dn.. r 
are carcinomata.” AVhat the nthevc 1. ^““o “f these growths 

authoritative works sav ti ®‘''*"Iar and vascular form of sarcoma.” Other 

cndotheliomatous tissue ‘in '“‘'“““‘“ona. or 

fibroma ^ tn other words a psammoma may be a benign 

Again "if !!"'*"* * 7 '^'’"’“'' “ scDiimalignant endothelioma, 

fo. 1^^ ’ “‘'''f “icncc or sense in such terminologvt qtvi,.!, 

into the nomencLiire with:« o.UrS fg;a;:o';::;:’;::mm"^CaU ^ 
niatous-fibroma, or sarcoma, or end^tbolLa. thf eare mf^ be 

oHginaf suehff T"“ "“f’**'®"'* f™"' the organ wherein they 

t„..„- " thymoma, hepatoma, hypernephroma. To iiistifv s.mh 

organ^in ordei'r ''' ‘'I"*""'”"”"® ^™"'th of »« the tissues of these 

hefatoma is ^ o‘-rangement. Instead, thymoma is really a lymphosarcoma, 
tisLe ,• o-'n-eiiioma and hypernephroma, a tumor of adrenal 

e, sometimes orderly, often malignant. 

Is this scientific ? 

aeciifaTf pathologic tissue-changes, confusion and in- 

flcy appear in ever-increasing amounts. 

histoWiv’T'v diagnostically to connect the 

tain ° ‘■'nd the clinical symptoms. In other words, having cer 

changTs”^ oharaeteristie histologic 

for the‘'Ls'!f '’"’ 7 ?/’'-'“ ""y •'“"'’""t of study ever will aeeomplisli this, 

0 insurmountable reason that different individuals will not react uni- 
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formly to the same tissue change, more than they will react in the same way 
to such patent things as an infection process, or drugs, or even light and heat. 

Who among you would stake his pathologic reputation that a case show- 
ing frank fetal adenoma of the thyroid would have had thyrotoxic symptoms? 

The pathologic changes are what they are, let the symptoms be what 
they will, and so soon as we permit the clinician, whether internist or 
surgeon, to tamper with our terminology, just that soon will confusion and 
obscurity obtain. 

Some sui’geons refuse to consider a growth malignant unless it custom- 
arily metastasizes, be the cells never so anaplastic and atypical. The in- 
fluence of this idea already is found in our nomenclature, and, should the 
pathologist accept it, further confusion will arise. 

I believe that only by adhering strictly to structural histology will 
pathologic nomenclature be fitted to a science. 

I am fully cognizant that some histologic carcinomata and sarcomata 
very rarely metastasize. Does that preclude them being designated as' car- 
cinomata and sarcomata? Is a nonmetastasizing carcinoma so vast an anomaly 
when compared with other disease-conditions as we know them ! 

Since it is recorded that man has died of the itch and has recovered 
from carcinomatosis, who would dare forecast with absolute certainty how 
this human body will react to a given condition or what will be the conduct 
of a given neoplasm that is iihplanted in that body ! The only thing that may 
be absolutely certain about a tumor is its histologic structure, and science 
can be built only on certainties. For this reason I decry the tendency to 
dominate pathologic nomenclature by charnct eristics of tumors, or clinical 
symptoms of pathologic changes. Our terminology must be based upon funda- 
mentals if we would hold it free from obscurity, and it is surprising to what 
few basic elements microscopic histology can be reduced if we hold fast 
only to proved facts and ignore theory and surmise. 

I have no doubt many of you would be extremely skeptical were I to 
state that there are but two general types of tissues in this wonderful human 
body of ours, and yet I can assure you that it so closely approximates 
actuality that, for years, it has been of the greatest aid to me in pathologic 
study. 

By “two general types” of tissue I mean; first, the tissue which secretes 
— the functional tissue of an organ, and second, the framework tissues that 
hold this functional portion in place. 

Tersely, secreting tissue and framework tissue. 

Concisely: epithelium, and the tissues of mesoblastic origin. Of the epi- 
thelium there are two varieties, but' malignancy of either develops into carci- 
noma. Of the mesoblastic structures there are' several, fibrous, muscle, bone, 
fat, cartilage, lymphoid tissue — but malignancy of each develops into sarcoma. 
Thus we have but two types of malignancy, carcinoma and sarcoma. 

In apposition, from a single textbook I glean an impressive array of. 
acanthoma, adamantinoma, astrocytoma, ehloroma, chorioma, cylindroma, fo 
liculoma, hepatoma, hypernephroma, myeloma, psammoma, splenoma, tij- 
moma, etc., yet all of these are really either carcinoma or sarcoma. 
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Are wc being more exaet in retiini for tin- increased burden pathologic 
literature must bear? Wc arc not What accuracy is there in terming a malig- 
nant growth a tumor o£ tliorns, or stai-s. or clilorophyl, or follicles or sand? 

While the pathologist may he trained to knowledge of the meaning and 
significance of these terms, it siioukl he borne in mind that the field worker, 
the clinician, is the terminal of all onr patliologic lahor, and what is ho to do 

with such? „ 1 -r • 

It is all so needless ’ It a growth is a cancel, let it lie so called, it it is 

sarcoma, so name it, and add to these any enlightening terminology desired, 
but let thorn bo called ejireiiimna or sareoiiia. first, hist, and all the time. ^ 
Granted that they varj in ehiiieal course ami prognostic significance, is 
there any other pathologic slate that does not, also, laryt Can you make 
pathology any more exact than are llie diseasis of which it is a sb'aj;- 

And does the naming of inalieiiant aronths after tliorns and cylmdeis 

and sand, aid in the matter’ , 

Criticism which suggests no renud.i .» hetler lett unsaid and the oh cet 
of thi.s paper is to preface the suggestion tl.at a committee be appointed 
draft a sane and sensible outline <if nonu nehiuire to he followed by the men - 

but that they may stimulate diseiission «f this subject Personallj, I foci that 
this outline 

by m"emis of qualification of these terms 

lium he ^orignated as^.inon,at 

sarcoma and that the basis ot niu i TiaTOnehvmn and 

two tyncs of tissues of which all organs are composed, paienchjma 

must he m one, the ’ ^asis of our terminology, fewer patho- 

atitial or diffuse lesions. With this < preva- 

, . . -i,-!-.- ,uii tin nrpsent in our literature, sucli as rne ytiy 

logic impossibilities will be ,, jj ,^5^ is intended to eoiivey 

lent term, ■'Parenchymatous Nep j,,/ i-janpy, h is a pathologic impos- 

the meaning of inflamed P''""®' > „ne,,y,na cannot inflame. It there 
sibiiity. Having no blood vessel . P involved and we have a diffuse 
is inflammation the stroma mils . ■ , 4 iegenera- 

nophritis. If d”oos not exist. Prof. 

WoTLrsn^lotrthr te?e’ noninflammatory degenerative changes he 

cancerous” changes? „i,„,„„nDhs of breast tumors, where the 

Modern textbooks show “.inrged to 20 times their 

iit'i'rs TSr pi sss 
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this is called a precanceroiis condition. Presumably, because the cells have 
not yet broken through the basement membrane and invaded the surrounding 
tissue. 

Is it rational to suppose that the first movement of a malignant gland-cell 
will be to break through and invade the resistant fibrous stroma? Or is it 
more reasonable to assume that, as these cells multiply, the resultant cell- 
mass will follow a law of physics and first progress in the direction of least 
resistance, which is the lumen of the gland? When the lumen is packed to 
the density of the surrounding tissue, only then would these rapidly prolifer- 
ating cells invade the stroma. 

This cell proliferation in the direction of least resistance is one of the 
gross diagnostic points of those cancers which are freely open to observation, 
skin cancer. 

At first these growths are elevated because the proliferating cell-mass 
finds it easier to extend upward toward the surface than doivuward tlu’ough 
the dense fibrous tissue. Later this fibrous tissue gives way and the malig- 
nant area may be depressed, but, iiwariably, at the edge, where there is yet 
firm fibrous tissue, the growth is elevated, giving a diagnostic point of some 
value. 

Frankly, I am suspicious of any gland which has filled its lumen with 
actively proliferating cells, because this is contrary to nature’s normal way. 
When the epithelium of a normal gland proliferates, cell division is longitud- 
inal and at right angles with the periphery of the gland so that it leaves the 
new and the old cells shoulder to shoulder so to speak. These cells are like a 
company of soldiers formed in a circle shoulder to shoulder and facing iu- 
wai'd: when typical mitosis occurs it is as if one cleaved a soldier from crown 
to crotch, each half then developing to a complete individual; were this con- 
tinuously repeated, the line would become more compact, if there were slight 
peripheral I'esistanee the circle Avould enlarge and we would have the equiva- 
lent of a cystic gland; when peripheral resistance becomes sufficient the line 
would “buckle” inward, remaining, however, as a single line, and we have the 
equivalent of a cystic gland with papillomatous protnision into the lumen. 
When atypical mitosis of malignancy occurs, cell division is at right angles 
to that just described, the new illustrative soldier would then stand in front 
of the old and we soon would have many concentric lines, eventuating in a 
solid mass — the densely packed gland of malignancy. 

One who has observed with what reluctance normal gland-epithelium will 
begin atypical mitosis and pack the gland-lumen with rapidly multiplying 
cells surely must attach grave significance to such findings. 

We must suppose that such groAvths are called “preeancerous” because 
they are not yet invasive or metastasizing, but to me. this is no more rational 
(following the old idea that smallpox is not infectious until the period of 
eruption) than to say that a ease of smallpox is not smallpox but a pie 
variolar” state, until the stage of eruption or infectiousness. 

I do not believe the condition described is “preeancerous.” I think it 
is already cancerous, in all probability a preinvasive and premetastasizing 
stage of cancer but, nevertheless, carcinoma. I believe they should be desig- 
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natecl ns carJy carcinoma, but I also believe our reports should further state 
that the condition is probably as yet neither invasive nor metastasizing, in 
order that the patient may be subjected to only the necessary degree of 
mutilation. 

In conclusion let me say that this paper was written because of the numer- 
ous criticisms of pathologic nomenclature v/hicli have been expressed in my 
presence by active workers in the medical field: and because I believe it lies 
within the province and influence of this Society to give a trend that is both 
scientific and sensible to the tcminoloffy used by its members. 


Announcement 

Tlie Niuth Annual Clinical Se<*:«ion of tlio Amciican Congiess on Internal Medicine 
will be held in tVashington, D. C., March 014, 10-.> 

■Washington clinicians and ^n^e3tigato^s of attainwent will devote tlic entire session 
to amphitlicatro and gioup clinics, ward ‘‘rounds.’' lal>oratoiy conferences, lectures, demon- 
strations of special apparatus and methods, and the exhibition of unusual scientific collec- 
tion^. Civilian, and govcrnniontal scrx'iccs are united in tlic aim to make the week useful 
and memorable. 

Practitioners aud laboratory woikers interested in tlic progress of scientific, clinical 
and research medicine aie invited to lake advantage of the oppoitunitics afforded by this 
session. 

Address cnquiiics to the Sccietary-Gcncral. 

Wm. Gerry Morgan, Pres. 

Wa«hington, D. C. 

Frank Smithies, Scc’y-Gcn’l., 

1002 N. Dearborn St., 

Chicago, 111. 



THE EFFECT OF YAEIOHS ANESTHETICS UPON THE STRENGTH OP 

UTERINE CONTRACTIONS 


By M. Pierce Rucicer, M.D., Richmond, Va. 

T^HEN a hoUoiv visciis contracts in an energetic manner pain is a result. 

V V The uterus is no exception to this rule. In no other organ, however, do 
we associate the idea of force with such cramps. The intestines or the gall 
bladder may contract as painfully as the uterus, but we do not get the 
impression of foreefulness that we do in the presence of labor pains. From 
time immemorial force and pain have been so inseparably associated with 
partui’itional contractions that we unconsciously use the two terms inter- 
changeably. 

The force of labor pains has been variously estimated at from 4 to 577 
pounds.^ This wide variation was due to the different methods used, such 
as measuring the force required to rupture the amniotic membranes outside 
the body, the puli uecessaiy to deliver the infant with forceps, etc. In i86(> 
an instrument designed by Carcassonne- to measure the contractions of the 
utenis in parturition was presented at a meeting of the French National 
Academy of Medicine. There was no description of the instrument which 
was called the “metrodynamometre,” nor can I find any record of the work 
done with the instrument. When twelve years later Poulet® presented his 
instrument, which he called the “tocograph,’' before the Surgical Society 
of Paris a committee composed of SUM. Gueniot, Lucas-Championniere and 
Polaillon was appointed to look into the merits of the instrument. Polaillon 
gives a description of the instrument in his report* and states that the only 
other similar work is that of ''Sehartz of East ok.” The toeograph consists 
essentially of two mercury manometers, one connected to a rubber bulb that 
is placed within the uterus and the other to a similar bulb that is placed in 
the rectum above the fetal head. The manometers were provided with floats 
and writing points, and in this way records were made upon Ludwig’s kymo- 
graph of the action of the uterus and of the abdominal muscles. At the con- 
clusion of his report M. Polaillon moved (and it was adopted): 

1. “De remereier M. Poulet de son tiuvail. 

2. '‘De deposer sa memoire aux archives. 

3. "De publir, dans nos meraoires, la figure indiquant les courbes des 
pressions uterines et museulaires. ” 

Nevertheless in the published memoir’s there are no uterine tracings illlus- 

trated. , 

In 1872 Sehatz® published his first work upon uterine contractions, and 

his curves and figures are stiU referred to in American obstetrical literature. 

Received for publication, June 1, 1924. 
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Schatz found an intrauterine pressure of 20 mm. of Hg. between pains, and 
of from SO to 250 mm. of Hg. at the acme of contractions. Polaillon’s” work 
in 1880 is in some respects even more intcre.sting, but has attracted little 
notice in this country. He used an intrauterine laibbcr bulb and a mercury 
manometer for measuring the force of uterine contractions as did Schatz and 
Poulet, but for recoi'ding the eontraetions he used a Marry tamboui*. He 



1 -iii 1.— Inteinnl li.ist‘-ioe;r.icn Jii‘l puns with small reflex contractions 

of the abflominal invisclcs at \h*‘ top of \m» i.un*’.i<ti<'ns .m.t icspiraiorv mo^emc'IUs between 
connections. The tiniei ni thi< m'l jil Mib.-* nu' iii Akui*-- m-nko mjnut'>s 


Pig-, 2. Internal hvsteroftrain fiom ti p.iticnt whose labor was mflucetl promatntely 

anfl -who wa« given 2 tiilnlni.s at the point Intlic.itefl by the arro\N. Note that theto was voty 
little effect, but that the uteius tlld not lelax coniplctch* foi nine nilnutcs. 




Fig 3— This patient was at term and was given 2 minims of Pitultrln at the point 
Indicated just at the end of the second contraction In the rccorcl In this instance there was 
a marked Increase in Inliaulerine prcssuie that did not subside for -8 minutes. 


divides the accessory uterine movements into intrinsic and extrinsic. Among 
the latter may be mentioned respiration and .sighing, crying, .sneezing, mns- 
cnlar efforts in momng the Iiead or the body, .straining, micturition, defeca- 
tion, pulsations of the maternal artcrio.s, and pressure of the hand on the 
abdomen. The intrinsic accessory movements are the fetal movements, which 
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are rery irregular. Polailloii marked on the curves of uterine contractions 
the exact point at which the patient felt pain and when she ceased to feel the 
pain. He found that this occurred constantly when the curve reached a 
height of 12.25 mm. of Hg. and ceased when it fell below 10.45 mm. of Hg. 
In a fatal ease he weighed the uterus, and by calculating the amount of work 
that had been done from his records, estimated that a gram of uterine muscle 
was capable of putting forth 178 grams of energy which is small compared to 
the figures (1087 grams) given for striated muscle. In 1898 Hensen^^ investi- 
gated the action of morphine and ether upon uterine contractions, using 
Schatz’s apparatus. Schatz, Poulet and Polaillon all used small rubber bulbs 
of from 70 to 80 c.c. capacity, that Avere placed Avithin the uterus betAveen 



I I'vlev’vck.lJ 


Fig. 4 . — Internal hysterogi’am showing first stage pains with superimposed involuntary 
contractions of the abdominal muscles. Between the pains are shown the effects of epuffb- 
ing (sharp sti-aight lines) and of re.spiration, (the tiny waves of 1 or 2 mm. in lieiglu). 

the membranes and the uterine Avail for the purpose of registering the varia- 
tions in intrauterine pressure. ScA'cral years ago, it occurred to me'' ® that 
I might in the same manner make use of a Yoorhees bag that had been 
placed Avithin the ceiwix. Avithout detriment to the patient. The stem of 
the bag Avas connected Avith a mercury manometer by means of a thiclv Avail 
rubber tube. The distal arm of the manometer Avas fitted Avith a float that 
carried a Avriting point. 

Fig. 1 is from a tracing of normal first stage contractions obtained iu 
this manner. It is A'ery similar to Schatz’s and Polaillon’s. It shoAvs an 
intrauterine pressure of 10 mm. of Hg., Avhile at the height of the contrac- 
tion the pressure reaches 66 mm. of Hg. You Avill notice that the re.spiratoiy 
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movements cause a variation of several mm. of in intrautorhie pressure. 
Fin;s. 2 aucT 3 sliow the importance of accurately measuring the variations in 
intrauterine pressure when studying uterine contractions. It is commonly 
stated that pituitary extract augments normal uterine eontractions, but does not 
cause tetauie contractions. "What happened in the.so two instances, however, was 
that after doses of two minims of pituilriu the uterus went into incomplete 
tetanus with superimposed waves of eontraetioii, which to the palpating 
hand on the patient’s abdomen would feel like normal contractions with 
lieriods of relaxation in between. Fig 4 shows the effect of coughing and 
Fig. 5 the effect of vomiting and of straining in an effort to void. It is very 
evident that almost any use of the abdominal muscles is attended by a 
greater intrauterine pressure than is a contraction of the uterus, but for a 
much shorter time. 

Tliis method of internal hystcrography is especially well suited to the 
study of the effect of various anesthetics upon the strength and frequency 


I 










Fis, 5. — Internal liystcrograni showing the effect of effoits at voiding and also of vomiting. 


of Uterine contractions. Cliloroforiii. .since the tii.scovoiy of it.s iiiicsthetic 
properties by Sir James T. Simpson, lia.s been consitlerecl, certainly until very 
recently, the obstetric ane.sthesia par excellence. Sir James Y, Simpson’ 
considered it superior to ether for the following reasons ; 

1. “A greatly less quantity of ehlorofoi-m than of ether is requisite to 
produce tiie anesthetic effect; nsnally from 100 to 130 drops of elilorofonii 
only, being sufificient, and with some patients loss. 1 have soon a strong 
person rendered completely insensible by six or seven inspirations of thirty 
drops of the liquid. 

2. “Its action is mucli move rapid and complete, and generally more per- 
sistent. I have almost always seen from ten to twenty fnil inspirations 
siifBec. Hence the time of the .surgeon is saved and the preliminary stage of 
exeifonicnt, wliich pertains to all narcotizing agents, being curtailed, or in- 
deed practically abolished, the patient has not tlio same degree or tendency to 
exhilaration and talking. 
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3. “Jlost of those who know from previous experience tlie sensations 
produced by ether inhalation and who have subsequently breathed the chloro- 
form, have strongly declared the inhalation atid influence of chloroform to be 
far more agreeable and pleasant than those of other. 

4. “I believe that considering the small quantity requisite as compared 
with ether the use of chloroform will bo less expensive than that of other*. 

5. "Its perfume is not unpleasajit but the reverse, and the odor of it 
does not remain for any length of lime obstinatfly attached to the clothes of 
the attendant, or exhaling in a disagieeablo form from tlie lungs of the 
patient, as so generally happens with sulphune ether. 



Plff. 7.--InternaI hysteroffram showing the effect of (1) nitrous oxrde-ovj pen r (2) 
ether given a la reine. In nelthei instance w.is there enough anesthetic given to viUier leljix 
the patient or to render her uncon.<5clou.s. Note that there was some effect upon the strength 
anti frequency of contractions after the nitrous oxWe-oxygen v.as begun and a step-llkc rise 
as soon as It was stopped. The effect of ether was more marked Later the patient was 
given 35 cc of IV' per cent novocaine solution with 5 mmims of adrenalin solution into 
the sacral canal. The pains stopped entirely for 11 minutes and when they again started 
Were only one-third their former force. "R” Indicates a. rectal examination 

6. “Being requii-ecl in nmcli less qiiaiititj-, it is niiieli more portable and 
transmissible than sulphuric ether. 

7 . “No special kind of inhaler or instrument is necessary for its c-Khibi- 
tion.” 

Even today there is much difference of opinion among obstetricians a.s 
to the effect of chloroform upon uterine contractions. Vignes’" says tliat 
this is in part due to the little attention that has been paid to tlio “tem- 
perament’’ of the anostiietized. There, is a groat difference between a 
"country’’ ntenis and a “city’’ iitcnis, between the iitcins encountered in 
the clinic and the one met in private practice. The method and time of 
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administmtion are otl,er important factors. lu e.Kceptional cases chloroform 
can be given a la rcmc tor long periods of time without materially influencing 
the piogress of labor. Usually, however, if given too early it seriously inter- 
feres with the progress. Fig. 6 shows what is probably the usual effect. 
There is a diminution in the height of, and a lengthening of the interval 
between contractions. Pig. 7 shows almost as marked an effect from the adminis- 
tration of ether in the same manner, i.e., a la reiiie. This is in accord with 
Hensen’s'^ findings. 

It is quite commonly believed that nitrous o.xidc-oxygen not only does not 
dimmish the force of uterine eoiitraetions, but may even increase it. Danforth 
and Davis'2 in a recent article .say “nitrous oxide is the one thing yet thor- 
oughly tested which will relieve the pain of labor without at the same time 
dimini.shing the force and frequency of the uterine contractions, and which 
may be used for periods up to .several hours without appreciable loss in the 



Piff. 9, — Internal hysterogram showing the effecl of the application of 5 per cent cocaine 
solution to the ceiMX. 


force of the uterine contractions.’’ That this is not invariably the case can 
be seen in Pig. 7. .Here there was diminution in both force and frequency of 
contractions so long as the gas was given, and it was given intermittently 
at each pain. As soon as the gas was stopped there was a very prompt 
increase in the strength and the duration of the pains. 

Pig. 8 shows the effect of ethylene. When the gas was started at the 
point indicated the patient seemed to suffer more and became very re.stless. 
There was some mental confusion as is shown in the record by her signaling 
that she had a pain when the ntei-us was not contracting. The Uterine con- 
tractions became stronger and lasted longer and were augmented by contrac- 
tions of the abdominal muscles as indicated by the sharp lines on the summit 
of the uterine waves. When asked about it afterwards the patient said the 
gas gave her the greatest relief, that while she knew that she was having 
pains she did not e-xperienee the pain. 
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Cocaine applied to the cervix has been of distinct value to me in intro- 
ducing bags, especially in primiparae. Not only does it cause some relaxation 
and deadens sensation, but it also softens and even dilates the cervix. Fig. 
9 is a hysterogram from a patient into whose vagina 15 minims of a 5 per 
cent cocaine in 1-1000 acriflaAdne solution Avas instilled after the bag Avas 
placed. Unfortunately, the patient Avas restless and the record shoAvs a great 
deal of movement of the abdominal muscles. It is very eAudent, hoAvever, 
that after the cocaine Avas applied the uterine contractions Avere less frequent 



Fig. 10. — Internal liysterogram showing the ordinary effect of sacral anesthesia with 
novocaine (with 5 in. of adrenalin). Ten minutes after the injection was completed all 
contractions ceased for a period of 22 minutes. Tlie force of contractions then graduaily 
increased until it became as great as it was before. There was however no pain. 



and of about onc-half of their former height. This effect lasted for tliirty- 
tAvo minutes Avhen the patient had a long hard contraction. 

NoA’Ocaine gii'cn sacrally, has inconstant effects upon uterine contrac- 
tions. According to Bonar and Meeker,*^ in the majority of their cases there 
Avas complete cessation of contractions Avithin ten minutes after the injection 
Avas completed. “This diminution rarely lasted more than tiventy minutes, 
after Avhich the contractions gradually increased in frequency and duration 
until .shortly the contractions proceeded normally.’’ The majority of oiu 
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cases Lave eonfonned to tl.is l.vpc and Fig. 10 is an excellent example Hece 
-the contractions ceased in ten niinnle.s and did not reappear for tiventy-tivo 
inimites. In ten minutes more the eontraetions had refrained their former 
force, hut tlieir duration iras still less than it was Indore tlie novoeaiiie was 
administered. Tlie eontraetions were not aceonipanied hy the sensation of 
pain. In some cases, liowever, tlii-re is a eomplete ees.sation of eontraetions 
as long- ns the effect of the novoeaine lasts. Fig. n shows sneli a rc.sult. 
In only one of my cases was there an increase in the froqiieney of the con- 
tractions after the use of novoraiue in tiiis manner In tliis patient iPig. 
12) the pains immediately increased and were fully as strong as fonnerly. 
Had I not obtained perfect rela.xation and ancsthe.siii, 1 would have thought 



K*— Intciniil .‘shoninK .«n iintisu.i! t t nf iui\ <i< .ilm- phen sit’KiUj. 

lu'io Dim contMctions moi<- fu-qucnl .»n«l «v«tv full> a«! •‘tjniiij Tins pitK-nt wtin n 

JJritnipfvia fintl avus ilcilvori’D b) \eij«lon Slu‘ haA vxtfllonl ivlaKrtliyii am MUic^t'irx 







... 13 . — Internal hjsterogirtin slioirlnff eKrct of punctmc without Ki\ ing any ilrug. 

jnls case I wus unable to locate the sacral hiatus with nu needle. Nevertlielp-ss the c 
tiactions ceaf-tnl foi 28 minutes. 


that I failed to give the novoeaine into the sacral canal and was getting 
only an adrenal effect. The patient was extremely neurotic and I pnrpo.sely 
did not give her any drugs of any kind. I simply applied a 5 per cent 
ooeaino solution in 1-1000 aerillavine to the vulva and to the cervix before 
placing the bag', and when she reached the latter part of the first stage, I 
gave her novoeaine sacrally. There was no sensation of pain after the uovo- 
caino was injected. She was delivered by version and there was o.xtremo 
relaxation of the perineum and cervix. 

Kg. 13 shows the effect that may follow a puncture in the region of 
the .sacral hiatus In this case, I w.as nnable to get my needle into tlie liiatu.s 
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UREA DETER]\IINATIONS IN BLOOD AND URINE- 


By T. Addis, i\I.D., San Francisco, Calif. 


'^HE methods for the determination of nrea in urine and in blood -which 
-I- are given in this paper have been gradually developed by a number of 
•u’orkers in this laboratory during the past ten years. They are based on 
the procedures published by Marshall^ in 1913. Some modifications -were 
described by Addis and Watanabe- m 1916. Since then several important 
alterations have been made but for the last Dvo or three years there has been 
no essential change. They are.noAv more accurate and considerably more 
convenient than before and they may be useful to those -who are interested in 
the study of Bright’s disease because they are particularly designed to meet 
the conditions met with in clinical investigation. But it should be remembered 
that they are recommended only for the determination of urea in urine and 
in whole blood kept from coagulating by potassium oxalate or sodium fluorid. 
In spite of a great deal of investigation we have been unable as yet to explain 
the discrepancies which are found when parallel determinations on whole blood, 
plasma and blood and plasma filtrates are compared. As a matter of fact 
very little is known in regard to the urease method. The mechanism of the 
decomposition of urea by urease is not yet decided® and even such a funda- 
mental matter as the structure of the urea molecule is still uncertain.-^ It is 
well to recognize, therefore, that all urease methods are more or less empirical 
and that accordingly they demand a close observance of those apparently 
arbitrary requirements which experience has shown to be necessary. 


SOLUTION.S 


1. Urease . — This solution is freshlj^ prepared each day. "Whole jack beans 
are ground to a fine powder in an “Arcade” mill. The beans should not be 
more than one year old.f Ten grams of the powder is shaken up in 100 c.c. 
of water and incubated at 37° C. for thirty minutes. The filtrate is called 
urease. 

2. Inactivated Urease . — Five c.c. of 1 per cent mercuric chloride solution 
is mixed with 45 c.c. of urease. 

3. Bnifer Mixture . — Eighteen liters of this solution are made at one time 
from concentrated stock solutions. One hundred and eighty c.c. of a solu- 


•From the Department of Medicine of Stanford University Medical School. San Francisco. 
tAs far as I c.an ascertain there is only one farmer in the Unitwl States who h^i a 
nf i-iek beans everv vear (Mr. G. C. Reeves. Mineola. Texas). The beans ai e of no ^aiut 
except^as a source of uVease. and the demand is so small that there 

the ^PPly failing altogether. We have not succeeded in growing them here. The? apparem 
require a hot climate. 
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tioii containing 1.4 per cent sodinm pyrophospliate and 0.2 per cent glacial 
phosphoric acid, and ninety e.e. of 0.1 N NaOH, are measured out in graduates 
and washed into an ordinary 10-Uter distilled water bottle. Distilled water 
is run in, forty-five c.e. of 0.2 per cent rosolic acid dissolved in 70 per cent 
alcohol are added, and tlic solnlion is brought to the 18-Iiter mark and mixed, 
Toluol may be added to prevent the growth of moulds. 

4. Standard Urea Solution. — A good grade urea is dissolved to satura- 
tion in hot alcohol. After cooling, the urea ciystals are collected on a filter, 
redissolvcd and reciystallized as before, filtered and driefi. A solution con- 
taining 0.3 per cent urea in water is prepared. It should be remembered that 
this solution may undergo bacterial decomposition even in the presence of 
toluol, but urea can be kept indefinitely in solution if it is dissolved in 
0.01 N HCl It is best, therefore, to make a 3 per cent solution in 0.01 
N HCl, and to prepare a fresh 0.3 per cent solution by diluting 100 c.c. of 
this solution and 100 c.e. 0.01 N NaOII to 1000 e.e. with water. 

5. Barium Hydrate. — Tl\c theoretical amount of barium hydrate required 
to make 13 liters of 0.01 N, is weighed and transfciTed to a 19-liter bottle. 
Boiled distilled water is added to the 38-liter mark. The exact normality is 
determined by titration with potassium acid pbthalato as described by Dodge.® 
The phthalate can now be obtained in a very pure form for use as a standard 
in electrometric determinations of H-ion concentration. 

6. HijdrocJdoric Acid. — An approximately 0.1 N solution is made by trans- 
ferring the theoretical volume of concentrated hydrochloric acid from a 
graduate into a 19-Iiter bottle and filling to the 18-litcr mark with distilled 
water. The concentration of the concentrated hydrochloric acid used can be 
read off in a table® from the specific gravity given on the label. The actual 
normality of the solution obtained in this manner is then carefully determined 
by repeated titrations of heated samples with a known solution of barium 
hydrate, using phenolphthalein as an indicator. No attempt is made to get 
an cxaetly 0.1 N solution. 

7. Saturated Potassium Carbonate. — The C. P. brands of potassium car- 
bonate often contain ammonia and arc expensive. Wc buy U. S. P. potassium 
carbonate in 100 lb. lots.^. It is sometimes so dirty that it has to bo filtered 
but we have never found ammonia. Saturated solutions arc made in a series 
of vessels which are not so large that they cannot be easily handled and the 
contents arc filtered into an 18-Iiter distilled water bottle. It is convenient 
to provide this large stock bottle with a syphon arrangement, and to draw 
off enough for each day’s work into a small bottle. 

THE METHOD FOR URINE 

The optimal conditions are met when the urine contains from 0.3 per cent 
to 0.9 per cent urea. Urine obtained after diuresis from urea and water can 
be used directly, but specimens obtained in tests designed to to.st the urea 
concentrating capacity of the kidney should he diluted three to five times 
with water. 


•Powers WetEhtman Rosongarlcn Co 
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One hundred c.c. of the buffer mixture is run from an automatic measur- 
ing device into each of three 250 c.c. capacity Erlenmeyer flasks. Five c.c. of 
urine is pipetted into each flask. If the contents of the flasks are not still 
pink after the addition of the urine the Ph is so far to the acid side that the 
activity of the urease may be inhibited, and 0.1 N NaOH is then added in equal 
amount to each flask until the pink color returns. To the first flask, 2 c.c. of 
inactivated urease is now added ; to the second, 2 c.c. of urease and 5 c.c. of 
0.3 per cent urea ; and to the third, 2 e.e. of urease. 

The flasks are allowed to stand at room temperature for forty-five min- 
utes. In this laboratory the temperature varies veiy little from 20° C. but 
in hot climates a shorter time might be desirable, for after more than two 
hours at 20° C. there may be a slight loss of ammonia by diffusion from the 
open flasks. 

At the end of the period of incubation two drops of 0.5 per cent methyl 
orange are added. The first flask is then titrated with the known hydro- 
chloric acid solution (approximately 0.1 N). As the contents become neutx'al, 
the pink color due to the presence of rosolie acid disappears; as more acid is 
added the solution becomes cloudy on account of the precipitation of a pro- 
tein in the urease and still later a pink tinge appears which is due to the 
methyl orange. The particular shade of pink taken as the end-point is imma- 
terial but whatever is chosen becomes the end-point for the two other flasks 
which are titrated to the same tinge of color. The titration value of the 
urease alone is obtained by adding 2 c.c. to a flask containing 100 c.c. of 
water with methyl orange and rosolie acid which has been brought to the 
pink color chosen for the end-point, and the amount of acid to bring back this 
color is noted. The same procedure is used to find the value of the inactivated 
urease. 

When 3 mg. of urea are completely decomposed the ammonia produced 
neutralizes 1 c.c. of 0.1 N acid. The second and third flasks were alike ex- 
cept that 15 mg. of urea (5 c.c. of 0.3 per cent urea solution) were added to 
the second. The second flask should therefore require 5 c.c. of 0.1 N acid 
more than the third. If it does, we are assured of the adequacy of the urease 
and also obtain a duplicate determination of the urea in the urine. When the 
titration figure for the inactive urease is subti-aeted from the number of c.c. 
of acid required for the first flask, we obtain the alkali value of urine in 
which no ammonia has been produced from urea. This urine value plus the 
urease value when substracted from the value for the third flask, gives the 
number of c.c. of acid neutralized bj’’ ammonia derived from the urea in 5 c.c. 
of urine. If the acid used is exactly 0.1 X the number of c.c. multiplied by 
three will give the amount of urea in 5 e.e. of urine in milligrams. The actual 
calculations are, however, carried out with the help of a slide rule because 
the acid is practically never exactly 0,1 X and errors are apt to be made 
when several figures have to be multiplied. The amount of urea in the whole 
specimen of urine is then obtained by multiplying by the volume in c.c. 
dmded by five. 
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THE METHOD FOR BLOOD 

The end of the pibton of a dry 5 c.e syringe is smeared with vaseline 
and touched to finely poudered potasbiiini oxalate or sodium fluorid so that ' 
a little sticks to the vaseline. The needles are sterilized in paraffin oil. About 
5 c.e. of blood is drawn from a vein, the needle is detached, the piston re- 
moved, the nozzle closed witii the forefinger of the left hand and 2 c.e. of 
the blood pipetted directly from the barrel into a “blood Utbe.” We cali- 
brate bulb pipettes to contain, not to deliver, for the viscosity of blood may 
vary so much that the delivery mnoimts are inconstant The pipettes must 
therefore be washed free from all traces of blood. For this purpose a little 
porcelain crucible holding G ce. is filled with a solution prepared by diluting 
20 e.e. of a mixture of 1.4 per cent sodium pyrophosphate and 0.2 pm cent 
glacial phosphoric acid to 1000 ec with water, and this 6 c.e. amount is used 
L the IJms of the pipette Another 2 c.e vokmie ot blood is Uien wa hod 
into another tube, and two other tubes are prcpai-ed to which only the nashing 
fluid is added. Two c.e. of the urease used in the urine 
into each of the four tubes, the contents are mixed by shaking, the riibb 
corks arc inserted and they are allowed to stand at room temperature for au 

Eoual amouuts (about 10 c.e.) of appro.ximately 0.02 N hydrooWoric acid 

from all traces of ammmua, aiul ^ +-nV,pc ■nnT>licatc deter* 

first acid tube, and occasionally it is possible to 

minatioiis arc always run ^^id in the first tube and 

demonstrate that a trace of amm ^ 

IS caught m the second. Smee y 

of ammonia is also lost from the s ^ 

be more nearly „ „f the tubes containing the blood and 

tioiis have been made, the o„„nod to allow of the introduc- 

uroase or the urease alone J 16 „.e. of a saturated solution 

tion of a few drops o n n 'n ftti a rapid delivery pipette. The 

of potassium carbonate ^ stream has passed through the 

air IS gradually turned on ““ “ . ^ ^.^ies is connected with a 

tubes for five minutes the The valves are tunicd 

water manometer which is attained. Thirty minutes 

until a rate of five and a half 1^ /^;„„te is required. The titrations are 

aeration at five and a half litere P approximately 0.01 N barium 

carried out directly m tlic * 

^ The difference 

:f”1hraror rsirt r a^osition^f the urea in the blood. 



406 


THE JOURNAL OP LABORATORY AND CLINICAL MEDICINE 


One e.c. of 0.01 Is barinm hydrate is equivalent to 0.3 mg. of urea, so the 
number of e.c. of 0.01 N barium hydrate multiplied by 0.3 and by 50 will 
give the number of mg. of urea in 100 e.c. of blood. 

In some laboratories there may be difficulty in securing a sufficiently 
constant air pressure. We had no compressed air supply available during 
the first few years, and after finding that %vatcr suction, no matter what appa- 
ratus was used, was inadequate, we filled a large tank with compressed air 
by means of a pump. But the needle valves which controlled the flow of air 
into the tubes had to be regulated at frequent intervals in order to maintain 
an approximately constant rate of flow. Even when a compressed air system 
was introduced, the vaiyiug use in other parts of the building induced too 
much fluctuation in the pi’essure in the laboratory. An entirely satisfactoxy 
and constant supply was only obtained when a pressure of 40 lbs. to the square 
inch was maintained by an automatieallj'^ acting pump in a veiy large tank. 
This pressui’e is I'elayed to a large hot water tank in the laboratory and from 
it to two batteiaes each with eight needle valves. Even when all the sixteen 
outflows are being used the pressure x-emains constant and free from any 
measux'able fluctuation. 


APPAR.A.TUS 

1. Glassware . — In this laboratory, urea determinations in six to twelve 
short time urine collections often have to be made, and we have found it best 
to have the subjects void urine in the laboratory directly into rubber stop- 
pered bottles of about 1000 c.c. capacity. The name and the time over which 
the specimen was collected is written on the bottle with a gi’ease pencil and 
it is placed in chronological series with the others on a table on which rows 
of Erlenmeyer flasks containing the buffer solution have been ari-anged three 
deep. If these positions are maintained it is not necessary to number the 
flasks. Very small amounts of mercury or of any heavy metal depress the 
activity of luvasc. so tin* flasks in the fii’st I'ow, into which the inactivated 
urease is pipetted, are permanently marked with black paint, and the flasks 
in which urea is decomposed are neA'er used for any other titi’ation. It is 
convenient to have these bottles and flasks set on a table which imns on rub- 
ber wheels so that Avhen the uilnc A’olumes ai*e measured or diluted or the 
flasks emptied and washed the table may be pushed up to tlie sink. When 
the work i.s done and the flasks have been rinsed with tap Avater they arc 
set in the inA'eided position in holes bored in the top of the table. 

The tubes used in the blood method are made from pyi’cx tubing and arc 
sixteen and one-fourth inches long and have an internal diameter of one and 
one-eighth inches. They are closed AA'ith a Xo. 6 I'ubber stopper, tlirough 
Avhich pass tAvo tulxes of 4 mm. internal diameter, one running to the bottom 
of the tube and the other a shoid bent tube for the exit of tlie air dui’ing 
aeration. With these long tubes and Avith the volumes of fluid Ave deal Avitli, 
there is no need of any device to break up tlie bubbles of aii-, nor is it nec- 
essary to employ any mechanism to prcA'cnt tlie carrying over of fluid from 
one tube to another. 

The tubes are carried in AA’Ooden fi-ame.s eacli of which liolds four .se s 
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of three. They are conveniently set on a low wooden table which runs on 
wheels. The blood tubes are thoroughly rinsed with tap water after they 
have been used, and when not in use are always kept full of water. The neu- 
tral solution obtained at the eompletiou of the titration with barium hydrate 
is left standing in the acid tubes until they are used again, when the fluid is 
run out and the tube is rinsed with boiled distilled water. When the tubes 
are new a little alkali may eome from the glass, but in much-used tubes the 
yellowing of the neutral fluid which is left in them is due to the fading of 
the indicator. 

2. Self-filling Burettes. — A great deal of time is saved by a device such 
as is shown in Fig. 1, whereby burettes can be rapidly filled. It is essential 
for the barium hydrate solution which, of course, would rapidly grow weaker 
if exposed to air containing carbon dioxide. With an adequate protection by 
soda lime tubes the strength may remain unaltered for weeks, though it 
should be checked at intervals by titration against acid potassium phthalate. 

3. Automatic Measuring Device for the Buffer Solution. — This is very eas- 
ily made and saves time in filling the flasks. In Fig. 1 the mechanism is 
drawn to scale. 

4. Measurment of Rate of Flow of Air. — This is simply a bottle of about 
1000 c.e. capacity half full of water with a long tube running to the bottom 
through a rubber cork and a narrow tube for the egress of air. The height 
to which the water rises in the tube is proportional to the rate of air flow. 
The tube is calibrated by noting with a stop-watch the time I’equired to dis- 
place water from a vessel of known volume inverted in water. 

THE COLLECTION OP URINE AND OF BLOOD 

In the collection of urine there is always a danger that the bladder will 
not be completely emptied even though the subject is asked to make the col- 
lection as complete as possible. The possibility that urine will be left in the 
bladder is considerable when the volume collected is less than 100 c.e., and 
diminishes as the volume increases until with 500 c.c. volumes there is likely 
to be very little error if the cooperation of the subject is obtained. When 
approximately hourly collections are being made, the production of a diuresis 
is, therefore, one of the necessary elements for the attainment of accuracy. 
In certain patients the volume of urine per hour will not exceed 100 c.e. even 
when large amounts of water have been taken, and under these cireumstauees 
it is better to collect urine at one and a half or at two hour uitervals. The 
collections are made in a room which opens off the laboratory. A commode 
with a glass funnel emptying into a 1000 c.e. bottle is used for the women, 
while the men collect the urine directly in the bottles. The timing is made 
at the moment when the collection is completed, not when it is begun, and 
the subjects are usually asked to note this time and to deliver the collection 
immediately in the laboratory where their memorandum is checked. Hourly 
urine collections are made in series so that an error due to incomplete voiding 
of urine may often be suspected when a marked irregularity in the succes- 
sive amounts of urea is found. The urine estimations are made within an 
hour or two of collection but if for any reason this is impossible a sufficient 
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amount of 5 per cent sulphuric acid should be added to make the specimen 
strongly acid. This is the only effective method we have found to prevent 
the bacterial decomposition of urea. 

Blood is taken at the middle of the short time periods of urine collection, 
and if that is not done the successive blood urea concentration values are 
plotted on coordinate paper and the average blood urea concentration for 
each period is calculated from the mean of the ordinates. 

There are few exceptions to the general rule that it is a waste of time 
to work with urine and blood which has been collected by nurses or internes. 
Their other duties and their general training unfit them for accuracy in 
timing. 
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SOilE OF THE IIORE PRACTICAL JIETHODS OP EX^VJIINATION OF 
THE BLOOD IN TXJBERCULOSIS* 


By Henry C. Sweany, Chicago, III. 

C ONSIDERING the importance of the disease, there is too little information 
gained from a blood examination in tuberculosis. Owing to the fact that 
the blood offers a most important means for the study of diseases, it seems 
that a greater effort should be exerted in this field to assist the clinician in 
diagnosis, prognosis and treatment of our most univeixal and until recently, 
most prevalent disease. With this aim in mind, we have been doing exten- 
sive work in our laboratory on blood chemistry and to a limited extent along 
other allied lines. We wish, therefore, to bring to date the various reactions 
that have been serviceable in the past and add the results of more recent find- 
ings that we feel will be of use ; discussing these topics for convenience under 
the headings immunologic, cytologic, and chemical. 

No doubt the greatest possibilities exist in this field of immunology, al- 
though at the present time they have not become evident. There were many 
encouraging reports a decade ago concerning complement fixation in tuber- 
culosis. Besredka, Craig, Miller, Inman, Bronfenbrenner and others reported 
flattering results. Petrofl in his reports is a trifle more conservative. The 
work of Corper and Sweany and others at that time resulted in a more pes- 
simistic outlook. After eight years I can say that my opinion has changed 
little. Over ten thousand tests have been performed in our institution, using 

•Read before the Thlrtl Annual Mectinff of the American Society of Clinical Pathol- 
ogists. June 4-7, 1924, at Rochester, Minn. 
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Corper’s Antigen wiili iiioi'e or less liit niui niiss rc.-sults. Two tlioiisancl tests 
were tabulated and studied bnt tliore was nol<-d no advantage over onr pre- 
vious reports so tlie work was not pnblislicd. 

At present, we ai'o using tlio new 'Wasseriiiaini antigen wliieb seems to 
possess many advantages over any other method. AVassermann works on tlie 
hypothesis that tlicre arc antil)odies developed for l)Otli Ii])oids and proteins 
and therefore ht' combines a tetralin extraei of the tuberele bacillus Avith non- 
specitie leeitliin. Jlor(> jAositive results arc obtained with this antigen than 
we have obtained with any other antigen, although there exist certain dis- 
crci)aneies which will be reported on later from this laboratory. The fact is 
GAudent that by mixing an antieoniplemeiitary li])oid extract with an anti- 
complementary h'cithin in certain proj)orlions an antigen is oi>tained that 
possesses a “range” of greater dimension. This does not occur Avith either 
lipoid or jArotein extract alone. After a trial of seventt'cn different antigens, 
sijccitic and nonspecific (‘xtraefs of the tul)ercle bacillus and other bacilli 
none of them AV(‘re found to jmssc.ss antigenic value excej)l Avhere mixtures 
existed .such as are ])rcscnl in (’orpi>r’s or llesredka’s antigen. The })ure e.x- 
traets poss(‘s.s(*d almost as much ant icomph'mentai-y j)ower as they did anti- 
genic strength, dust A\‘hy a “range” should o(‘cur on mixing Ave have no 
Avay of explaining unle.ss it is as a re.sult of binding comj)lement. It may be 
that by more accurate and refined technic Avith more specific antigens as'c may 
yet attain the long-sought method for early diagnosis along 1hc.se lines, but 
until then the complement-fixation reaction in tuberculosis must be evaluated 
Avith a great deal of caution. The po.sitivc tests may not ahvays be specific 
and the negative tests may occur in almost any stage of the active di.scaso — 
more especially in the later .stage.s. Before the reaction can become reliable 
the anticom])lemcntary substances nui.st be i-cduced to insignificant traces, 
othemAusc the reaction Avill be due in part to anticomplementary factors and 
the remaindei’ a combination of specific or non-specific factors produced by a 
complex of substances that are adsorbed to the complementary aggregate 
and prcAmnt it from acting. 

Precipitin and agglutinin I'cactions have never given results Avorthy of 
confidence. Our results Avith the precipitin test on tAvo hundred eases Avere 
approximately of equal value to tho.se obtained Avilb the complement -fixation 
I’caetion although by no means did they run parallel. The precipitin reaction 
Avas performed by making a ring lo.sl in a .small lube by superimposing Cor- 
per’s antigen oAmr the scrum and reading the reaction after Iavo houi’s’ resi- 
dence of the tubes in a Uhlenhuth rack. 

More recently the Wildbolz i-caetion gaA’e pi’omisc of Amine but this test 
has also been sboAvn to haA'e many inherent faults so that it is doubtful AAdiether 
these Avill be eventually overcome. 

Tims Ave leave the field of humoral antibodies in tuberculosis AA'ith prac- 
tically nothing dependable accomplished in so far as laboratory reactions of 
practical value are concerned. 

Turning noAV to cytologic examinations, there ave certain of these that 
merit con.sideration if propeidy performed and carcfullj^ interpreted. The 
Arneth nuclear classification indicates the trend of the disease but is by no 
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means constant enoxigh to afford material aid. Likewise a red, while and 
differential count on the blood gives a limited amount of information. Only 
when performed and interpreted as we propose to show, is there sufficient in- 
formation gained to warrant doing them. In Table I are listed the examina- 
tions in eight patients all having about the same quantity of massive involve- 
ment hut varying in typo of the process. The first patient is ivhat may be 
classed as a healed fibroid and each one succeeding in order is of a more o.vu- 
dative state. The last patient died three days after the examinations were 
made. The Group V patients arc fibroids that liav'e iioaled or arc healing; 
Group II are sfafiouary and Group I arc the exudative types or proliferative 
types that have become exudative. Of the patients that lived, most have been 
observed for several years 

Beginning in the first column it is noticeable that the percentage of red 
cells gradually decreases from about normal, 45 per cent, to 30 per cent, a 
decrease of about 30 per cent. Presumably the converse is true if the patient 
recovers. The rod cell count, liowcver, changes only about 10 to 15 per cent. 
By combining these two values tlie volume index described by Capps' is ob- 
tained wliore the actual volume of each red cell is obtained expressed in cubic 
microns. This result is more significant. The volume of the red ooU de- 
creases from a normal of OO,!!' to abont in the terminal stage. By multi- 
plying these two results and dividing by 100 an exaggerated figure is ob- 
tained whieli may he termed the efficiency index. Those cases that fall below 
30 are failing or not doing well. These results may be obtained by means of 
a red cell count and an hcmatocrite reading. The latter must be performed in 
a high speed instrument for eight to ten minutes at 6000 to 8000 r.p.m. or one 
hour at 2500 r.p.m. 

The hemoglobin and color index are of some value but they arc not as 
constant as the “efficiency indc.x.” 

The white blood cells fluctuate in various u'ay.s and in general are not 
altogetlicr satisfactory. The “lymphocytic index” is perhaps of most value 
and offers a fair gauge of the patient’s condition. The total disappearance 
of eosinopliilcs is a sign of bad prognosis. The Arnoth count has been men- 
tioned before. The total white cell count is not consistent. The “transition- 
als” and the large moiioimelears, however, are of definite significance and 
may he used to indicate the progress of the patient. If the large mononuclears 
are less than 1 per cent, with the transitionals less than 6 per cent, the condi- 
tion is satisfactory or good; if the large mononuclears increase to 2 to 6 per 
cent the condition is less favorable; if in addition, the transitionals increase 
to 8 to 12 per cent the condition i.s unsatisfactory; and just before death both 
disappear from tlie blood. We can agree mtli Cunningham' and others in 
the origin of the transitional cell. In certain cases of advanced tuberculosis 
there is a good demonstration of this fact. It seems that when a patient sud- 
denly experiences an acute exacerbation there is a sudden switch from the 
large mononuclears to the transitionals. During this time a complete series 
has been repeatedly observed from the largo mononuclear through to the fully 
doveloped "transitional” or “endothelial leucocyte” of Mallory, showing that 
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tho stimulation has become an irritation and has caused an increased number 
of the irritation forms of the cell. 

While' there are valuable clues relative to the patient’s condition obtain- 
able from immunologio and cytologic data, it is my opinion that ultimately a 
chemical examination of the blood irill furnish the most information. Quito 
rceeutly wc^ carried on chemical studies on the blood of tuberculosis individ- 
uals with certain interesting findings, the most important of which was the 
“unbalance” of blood lipoids. In tuhereidosis, as with certain other dis- 
eases, the toxemia appears to tlirow the various lipoids out of normal equilib- 
rium. This unbalanced condition prevails during the various vicissitudes of 
the disease and docs not come to normal until a complete recovery ensues. 
As this condition can only occur in mild tuberculosis it means that the lipoids 
remain out of normal balance during a great part of the time in far advanced 
tuberculosis. We found that cholesterol, and to a less extent lecithin and fats, 
fluctuated above and below normal, approximately in proportion to the pro- 
liferation or e.xudatiou present, and that a rising or falling lipoid value was 
a fair indc.x of the patient ’s condition. 

Continuing this work in a study of phosphorous compounds McCluskey* 
iias shown that tho loeitliin and aeid-soluble phosphorus play a reciprocal 
role. As tho Iccitliin rises and falls the acid-soluble phosphoms fluctuates in 
the opposite direction. There is never any groat change in tho total phos- 
phorus hut the reciprocal relation of the two groups of ingredients furnishes 
valuable information relative to tlic patient’s condition. She showed that the 
first changes took place in the plasma followed by a change in the cells. In 
other words the colls act as a storehouse from which the plasma draws when 
in need and stores up wlicn tlierc is an excess. 

Still more recently Sweany' has studied the cholesterol and cholesterol 
ester partition between cells and plasma. Of these compounds the fluctuation 
between coils and plasma is very similar to that of phosphorus, but the esters 
show the greatest fluctuatiou and appear to be the most valuable index of any 
of the blood ingredient.s thus far .studied. They certainly furnish the most 
valnable information from the clinical laboratory standpoint, because the 
greatest changes occur in the plasma (in fact, there arc practically no esters 
found in the cells) and the changes arc so marked that they are more readily 
interpreted. The total cholesterol in the whole blood varied from the low 
figure of 115 mg. per 100 c.c. of blood in the exudative types to over 300 mg. 
in the proliferative. The total cholesterol in the collular portion of the blood 
ranged from 03.0 to 116 mg., while in the plasma portion the figures ranged 
from 51.0 to 253 mg. Tiie cholesterol in the cells is almost all free, leaving the 
plasma to contain most of the esters. The free cholesterol in the plasma 
ranged from 29.0 mg. to 142 mg. but this con.stitncnt in plasma is inconstant. 
One arrested patient had practically no free cholesterol in the plasma. The 
esters, however, were more constant, ranging from 22.0 mg. to 176 mg. This 
latter ingredient in the plasma, therefore, appears to he of far greater signifi- 
cance than any of the others. If the values are calculated on 100 c.c. of 
plasma the results appear far more exaggerated, giving values that range 
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between 33 and 300 mg-. Tlie i-alios between Ihe cxirome type.s of tlie cli,sease 
arc greatest Avhen calenlaled on Ibis basis. 

Any information relative to the explanation of these changes is lacking. 
We merely know that they lake place in tuberculosis, Ijnclej/’ has reported 
lipoid changes in cancer. Perhaps every disea.se affects the balance of the 
lipoids to a more or loss degree. But so far as tuberculosis is concerned, there 
are definite changes that take place concomitant with the condition of the 
patient. Whether the changes are a result of toxemia causing a change of 
cell permeability or colloid .stability, a defensive mechanism, or .simply the 
resnlt of the presence of pus, we are still nnnhlc to answer. 

We attempted to get some light on the latter mentioned point by analyz- 
ing simtnm in different stages of ibe disease. We found that the chole.stcrol 
content is proportionate to the leucocytes, that it is approximately the .‘;ame 
in the lencoeytes as in the blood of the individual and that then.' wore prac- 
tically no esters present. It i.s conceivable that a patient lo.ses the eholestoroT 
(and lecithin which is present in about 1 ])<‘r cent eoneenti-alion) l)y ex!)ecto- 
rating a liter of spnlnm a day. This would be equal to al)oul 1 gram of cho- 
lesterol and 10 grams of lecithin. On a low li])oid diet in advanced tni)ercn- 
lo.sis it is quite possilfio that the lipoids are thus (h'pleted. The changes in 
the prolib'rative tyj)e.s are not so readily aeenmited for on this })a.sis, becau.se 
there is not a eon.stant aeenmulntion of pus to give the inereasc. It is true 
there is a gradual diminution of sputmu and the system may be so adapted to 
the “forced draft’’ of lipoid metabolism that it goes on ])rodnc‘ing them at 
an increased rate until a gradual readjuf^tmont. talces place. Xeitlier do lipoids- 
parallel a leneoeytosis. In the patient that is not expectorating, yet ivhcrc 
there is cnongli toxtauia to produce an excess of leueneytes. there may be 
(but not neeessai'ily) a parallel lipoid change. The diet cannot bo respon.sible 
for it because tlie patients that gave such high results were on the same gen- 
eral diet as those tliat gave lower results. Althongli the source of lipoids i.s 
more exogenous rather than endogenon.s, yet the actual level is regulated 
by conditions within, possibly by tlic endoerincs as snggo.sted by Lnden. 

As the patient. l)egins to approach normal the eholostorol is po.ssibly 
changed to esters and oxidized or prepared for elimination: thus do we have 
the changes taking place tliat we have cited above. 

,SU.At3IAKV 

1. A review of the more practical laboratory proeedtircs in blood exam- 
ination in tuberculosis is given. There is nothing reliable in a diagnostic way, 
although definite prognostic aid may bo obtained by certain carefully per- 
formed examinations. 

2. In the immunologic field there is little to look forward to at present. 
Complement fixation must still be considered in tlio experimental stage. It 
only offers indi^finite aid prognostically. 

3. In the cytologic field the percentage of red blood cells, taken with the 
individual cell vAume (vobmie index), the “lymphocytic index,” the eosino- 
phile count and \n accurate study of the endothelial type of cells (large- 
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monomielcars and transitionals) are all points that may be used in prognosti- 
cation. 

4. Of the blood clicmistvy reactions, the lecithin, acid-soluble phosphorus, 
cholesterol and cholesterol ostoi' determinations on the plasma furnish tlic 
simplest and most practical blood chemical methods, and ones irhich ire have 
found to bo of definite prognostic aid. 
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ODD LABOKATOJtr APPLIANCES'* 


By Francis Lowell BuRNE'n\ JI.D., Boston, JIass. 


T ub woi’k of a clinical laboratory generally consists in tho application of 
instruments of precision to the determination of the tissues, injurious 
agents, or forces of tlio body. In most instances articles on this subject 
deal with the results obtained from tlie use of instruments and appliances, 
and tills of course is tlie most valuable part of scientific investigation. But 
fho apparatus used may in some measure add to the accuracy and facility 
yith whicii tlie results arc obtained, and therefore I wish to illustrate and 
describe a few odd laboratory appliances with the liope that .some of you 
may find them useful. 

THE laboratory BENCH 

(1) The laboratory beneli contains a few new features. It c.vteiids along 
two sides of a room in a level and coiitinuons line with tlie soapstone sinks 
and draining boards as shown in Fig. 1. The top of tlie heiich is twenty- 
two inches wide and tliirty-two inches above tho linoleum. A poii erful 
centrifugal machine is conveniently placed in the corner of the beiicli and 
tho top projects a little above its surface. jVloiig the front is a facing five 
inches wide and set back an inch from the outer edge of the bench. Tlie 
front of several dr.awcrs forms part of this facing, but above them and 
immediately below the bench is a gas pipe (1). On tills line of pipe thoi’C 
are niiiiierous cocks (1) wliieh control burners at tlie hack of tlic heiieii. 
Then there are also electric siritclics (2) that operate outlets, tlie centrifugal 
machine and the daylite lamp. In a few convenient places tlicrc arc rings 

recall before the Third Annual Meeting of the American Society of Clinical r.ollwtoststo. 
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to ivliieli safety pins are attached (2). A large pin is used for holding a 
towel: and a small one by piercing the edge of sereral sizes of filter paper 
keeps them in an orderly and handy position. The gas outlets by means 
of an elbow have a horizontal attachment for rubber tubing or else are 
attached directly to a curved Bunsen burner (3) which pierces a soapstone 
gutter at the back of the bench. 

THE GUTTER 

This gutter is six inches across and four inches in depth. A galvanized 
1-ineh L iron is bolted to the back to support rods and asbestos mats for 



Fig?. 1. — gonoral view of laboratory bench showing the gutter, the daylite lamp, 
the top of centrifugal uuichine (Corner), the gas and electric controls (2) on facing, and 
the gas outlets {.J). 


heating flasks and pans of fluid. The main purpose of the gutter, however, 
is to catch the drip from steaming stains and wash water from the small 
bibcocks above. The gutter has a drain that can be plugged. On a seat in 
front of part of the bench a worker can operate imrions burners, or electrical 
devices, and can .stain, steam or wash smeai’s without moving. 

SOAKING BASIN 

At each end of the beiieh there is a soapstone draining board and sink. 
The larger sink is divided by a partition, which encloses a soaking basin of 
20 X 12 X 5 in. This lias its own hot and cold water coeks, and also a plug 
for the drainpipe. This basin forms a convenient receptacle for soaking 
dirty and used glassware. 
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DRYING RACK 

Immediately above each sink is a drying rack, Fig. 2, (4), wliieli is 
made on the principle of a milk-eau hoi*se commonly seen outside the farm 
houses in New England. In this instance however it is made nutli a concavo- 
convex surface with short pegs, ono^ two and three inches long and one- 
fourth, three-eighths and onc-half inches in diameter. It may bo made of 
any length or width, although a projection of five inches from the wall is 
sufficient not to interfere with other appliances The pegs, too, may he 
placed at any distance from one another according to the glassware to be 
dried or stored. Such a device not only furnishes a convenient rack for 



drying, but also a very compact and convenient means of keeping clean 
bottles, volumetric flasks and tubes. The volumetric pipettes are also veiT 
conveniently kept in order at the back of the water pipes. 

CLAMP AND RING UPRIGHT 

The metal support to which rings, clamps, etc., are attached, is a cumber- 
some piece of apparatus with a clumsy and heavy base that often takes up 
a great deal of room on a bench. To obviate the difficulties encountered 
with a movable stand, fixed uprights~Pig. 2, (5)— of one-eighth of an inch 
galvanized iron pipe are attached to the surface of the bench at one end 
and support a bookshelf at the other. Such a permanent and fixed upright 
is not only convenient and useful, but it furnislies an unusually steady sup- 
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port for rings liolcling jjans of fluiclj and. also clamps foi* large tubes and 
burette. 

DATLITE LA3IP 

Since the invention of davlite glass several lamps bare been put on tbe 
market for tbe illumiitation of laboratory apparatus. Most of tbem are small 
and adapted only for lighting a microscope. With a large lamp having an 



Fig 3. — .V JaylUe glass lamp to use for a microscope, colorimeter or dark-field illumination. 



Fig. 4. — -V perforating machine to number tags for tissue, and a jar containing some of the 

fixed, preserved and numbered specimens. 

illuminating area of sixteen square inches as shown in Fig. 3, a constant and 
"ood ligi4 can be bad at all times for the microscope and colorimeter. Then, 
too, the cXylite glass window can be raised and the very intense light of a 
200-watt uArogon filled bulb nsed for a steady and good dark-field illumina- 
tion. Tbe bt\dy of the lamp case measures 10 x 7 x 6 in. outside and is sup- 
ported by fo\r legs an inch high. In the permanent floor and the movable 
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top is a double layer of metal with tlu-ee-fourtlis iucli holes. The six liolcs in 
the layers of tlic top and bottom arc not apposed, so that wliilc the inside of 
the lamp is well ventilated the rays of light do not project outside. Across 
the intorior tiierc is a metnl bar which supports the clectrie light socket from 
n’hieh wires run to a phic- on the outsitle. The inside of the case is silvered 
and there is a reflector at tiic hack of the lamp. 

NUMDERINU. AND IM{F.SnR\UNG TISSUE 

In many laboratoric.s, especiallj' those in wiiieh research and teaching are 
carried on, there are shelves and shelves of numbered or labelled bottles con- 
taining pieces of tissue. After the tissue is put into the bottle it is not often 
wanted again. On the other hand if the pieces of tissue arc pierced with a 
thread and tied to a lalud of tougl> paper whicli i.s numbered by a check per- 
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Fig-. — Cabinet for mounted and Atuimd Bcctions Jn wbJcJi each drawer contain.'? 7D0. and 

the case 4,500 bUdes. 

foratiug tnadiiiie (Pij>. 4), all of Ibe specimens can be put into a large recep- 
tacle. If the pieces of tissue are too .small or friable to bo strung on a thread, 
they may be put into a piece of gauze which is bound up with a thread pierc- 
ing the label. In this way a great many bottles and corlcs and a large amount 
of alcohol will be saved. A quart jar filled u-ith many numbered specimens is 
shown in Pig. 4. 

A C.IBIXET FOR MOUNTED SLIDES 

Stained seatiom of tissue are also conveniently stored in a ca.se of draw- 
ers illustrated in Pig. 5. This cabinet is of a standard make of the demi unit 
type," and on this acconnt innumerable sections may be obtained and placed 
one on top of another. Each drawer is divided by four partitions which fonn 
five rows in which the slides are nicely fitted. One hundred and fifty slides 
of medium thickness and some index cards can be kept in each row. itb 

•nibrarj* Bureau L,ceal Blank 3>erol Unit No 9i2C. 
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THTED AXXUAL CON^'EXTION iJIERlCAX SOCIETY OF CLIXICAI. 

PATHOLOGISTS, ROCHESTER. HIXXESOTA 

June 5-7, 1024 
(Concluded.) 

Dr. -J. H. Black, Dallas, Texas, read a paper entitled Pollen Sensitization: A 
Preliminary Report. (For original article, see page 378.) 

Dr. 0. -J. YTest, Seattle, Wash., read a paper entitled Is Pathologic Nomen- 
clature Either Scientific or Sensible? (For original article, see page 384.) 
Dr. Fr.vxcis Lowell Burkett, Bostox, SLass., read a paper entitled Odd Lab- 
oratory Appliances. (For original article, see page 415.) 

Dr. Hekry C. SwE.Axy, Chicago, read a paper entitled Some of the More 
Practical Methods of Examination of the Blood in Tuberculosis. (For 
original article, see page 409.) 

Docior Cor per . — I liave not very much to add to Dr. Sweany’s presenta- 
tion, except that I should like to point out the significance of this contribution 
in tuberculosis, a point ■which I believe was not emphasized in the presentation. 

This paper has at least one important significance aside from the prac- 
tical points dwelt upon by Dr. Sweany. For the past fourteen yeai’s Dr. 
H. G. Wells and his colleagues have been interested in the chemistry of 
tuberculosis and as a culmination of their studies and a review of reports in 
tlie literature have contributed recently the first and a most excellent text 
volume on this iihase of medicine. The information on blood chemistry had 
to be taken from many diiferent sources and as such was patched information 
and not entirely satisfactory, many studies having been made with obsolete 
and inaccurate methods. Dr. Sweany and his colleagues have presented to 
us a complete study of the blood by the most modern and approved methods 
for blood chemistry. From this standpoint, you can readily appi’eeiate that 
the work is not only of practical, but also of definite original scientific value. 

I wish to compliment Dr. Sweany and his colleagues for this contribution 
to our knowledge in tuberculosis. 
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EDITORIALS 


The Hospital Laboratorxj: Its Scope, Function and Relation to Hospital 

Efficiency 

M odern studies in liospital efficiency may be summed up in the somewhat 
obvious conclusion that hospital efficiency is fuiidamcntaliy dependent 
upon the efficiency, not of any special departments, hut upon the efficiency of 
the hospital as a whole. 

Tlie functions of tlic modern liospital, regardless of size, are multiple and 
indivisible and closely linked with the general efficiency of the liospital as a 
whole; all are of equal importance and none capable of undue accentuation 
at the expense of tlie others. They embody much more than the housing of 
the sick. Tlioy may be looked npon as: (1) The scientific, skilful, and ethical 
care of the sick; (2) Tcaeliiiig, as concerns the nurse, the interne, tlie staff, 
and tlie community; and (3) Kescareli, as eoncerned witli the evaluation of 
old methods, and the evolution of new— whether concerned witli tlie dingno- 
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sis or treatment or with the better niiderstanding of the mechanism and man- 
ifestations of disease. 

The function of the hospital laboratory in the practical realization of 
these objectives is, or should be, obvious. The scientific care of the sick; in- 
telligent and effective teaching; the aeguisition and dissemination of knowl- 
edge. Productive studies and constructive research do not and cannot result 
from the accumulation or analysis of isolated facts. 

Diagnosis, the sine qua non of intelligent and scientific treatment, teach- 
ing and research, depend, not upon the accumulation of a mass of isolated 
and perhaps not obviously related facts, but essentially upon their interpreta- 
tion and application to the particular problem; upon the correlation of one 
fact with another. 

The scientific, careful, or even the intelligent study of the problems con- 
fronting the hospital in the fulfilment of its duties or functions is impossible 
without the active cooperation of the laboratory. That every case, without 
exception, entering the hospital should be subjected to certain fundamental 
laboratory studies is now generally admitted ; many will demand further and 
more extensive investigations, but none can escape or fail to utilize the abso- 
lute minimum. The laboratory, however, which confines its work solely to 
the collection and issuance of a mass of statistical data fails entirely in its 
true function, for the laboratory and the wmrds, the laboratory and the hos- 
pital, cannot be separated successfully. 

The laboratory, through its studies, may bring forth and establish cer- 
tain facts as suggested by the presence or absence of certain findings, but the 
laboratory, through its director, should also have an active part in the cor- 
relation of these facts with the others also elicited in the particular case ; un- 
less it is in liaison -with all the other departments engaged in the study of a 
particular problem, its full duty and its highest efficiency fail of accomplish- 
ment. 

Proper, complete, and active liaison between the laboratory and the clin- 
ical departments of the hospital is essential as, also, is the recognition of the 
fact that, specialized as the practice of medicine has become, there is no spe- 
cialty so distinct as to enable it to withdraw from contact with medicine as a 
ivhole; the proper understanding of one necessitates, at least, an intelligent 
conception of the others. 

Without a properly functioning laboratory, a properly functioning hospital 
is impossible and the proper functioning of the laboratory depends, not upon 
the number of reports issued, but upon the degree to wffiich it is concerned 
with, and utilized m the study of disease and the interpretation and analysis 
of its manifestations. 

It is plain that this conception necessitates the entrance of the laboratory 
ito the wards, as it were, and its active and consulting participation in clin- 

nrohlems. 

has been stated by Stillmand “What should he the attitude of t le 
toward requests for examinations made by the clinical dhision. 
nerely perform the examinations and say nothing ^ 
trude itself into the wmrds, urge the adoption of some methods 
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and the dropping of others, and generally cooperate in tlie attempt to solve 
the climeian s problems? Obviously, the latter position is the only one ten- 
able if the laboratory is to be of the greatest possible service in every rc- 
spect ^ If the former only is accepted, then “all tliat is necessary is the 
installation of sufficient technicians to do the work.” 


The modern clinician realizes that the laboratory and its personnel con- 
stitute a highly specialized department of the hospital and that the hospital 
comprises a mechanism composed of highly specialized units ivorking in 
coordinated harmony. The efficiency of the hospital laboratory is mainly 
influenced by and dependent upon the ability and efficiency of its director, 
who should be chosen, not merely for liis manipulative offieieiicy in various 
technical laboratory procedures, but for his ability to supervise the work of 
his^ assistants, to eliminate lost motion, and, above all, for Ins perspective, 
tision, and ability to coordinate and correlate the work of his department 
with the work of the clinical divisions. 


The director must, therefore, have had a well-grounded training in the 
clinical arts in order that he may be able to interpret in terms of the patient 
the pathology or abnormalities lie demonstrates in the laboratory — which, in 
essence, constitutes the difference between the clinical pathologist and the 
technician, however competent or c.vpert the latter in technical manipulations. 

The College of Surgeons has recognized these necessities in including 
among the minimum hospital requirements that a clinical laboratory in charge 
of a clinical pathologist must bo "available” — but there is still, in places, a 
hiatus between the availability and the utilization of these requirements. 

Every hospital will have its own problems, each laboratory its pai'tioulnr 
iJifficulties ; the solution of the problem lies in a recognition of the fact that 
laboratory and clinical medicine arc indissolubly linked together; that the 
laboratory is — or should be — a highly specialized department of clinical med- 
icine; that "the pathologist is — or should be — a well-trained clinician and 
<liagnostioian equally well trained, in addition, in the performance and in- 
teiyretation of laboratory investigations * • * a consultant from the stand- 
point of what to do as well as how to do it,”^ and that it is the duty of the 
clinician to be sufficiently acquainted with the advances in ways and means 
of laboratory investigations to use them to the best advantage. 
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The Next Annual Meeting Will Be Held in Philadelphia May 21-23, 1925 

Prepare for the Coming Convention 

A letter and questionnaire have been sent out to all our members ap- 
prising them of our next annual meeting which is to be held May 21, 22 
and 23, 1925, in Philadelphia, the home city of our President, Dr. Kolmer, 
Under his inspiration the gathering next year bids fair to excel our previous 
.successful conventions in scientific contributions to our specialty and ad- 
vancenient of our cause. A new and useful feature will be the commercial 
exhibit of instruments, apparatus and reagents for the laboratory worker. 
Members should make plans now for attending onr next meeting. Dr. Burdick 
will be pleased to make hotel reservations not only for the Philadelphia meet- 
ing of the A. S. C. P. but he is also in a position to extend the service to 
include reservations in Atlantic City for the A. M. A. convention which is 
held the week following ours. Those who have papers to present, and we 
hope there will be many, will communicate at once with the secretary. Dr. 
Ward Burdick, 652 jMetropolitan Bldg., Denver, Colorado, 
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CLINICAL AND EXPERIMENTAL 


MYOCARDIAL INFARCTION; AN ELECTROCARDIOGRAPHIC STUDY* 

A Report of Nine Cases from the Mayo Cunic, and a Review of Twenty- 
four Published Cases 

By Frederick A. Willius, M.D., and Arlih R Barnes, I^I.D , Rochester, Minn. 


T he clinical syndrome accompanying sudden obstruction of tlic coronary 
circulation is not always typical, and hence not Infrequently leads to diag- 
nostic erroi*. It is important, therefore, that all cases of this type be care- 
fully studied with special rciercncc to the correlation of symptoms, physical 
findings, and special lines of cardiac investigation, such as electrocardiography 
and necropsy. The scope of this paper docs not permit a detailed discussion 
of the clinical features of myocardial infarction which have been repeatedly 
and comprehensively recorded in the literature.’* ■* But iu view of the fact 
that few representative series of cases with electrocardiographic study have 
been recorded, we have incorporated our group of nine cases with tho.se al- 
ready published and base our conclusions on the aggregate group. 

REPORTS OF CASES ( WILLIUS AND BARNES ) 

Case 1 (A148902). — A man, aged fifty-seven year's, was admittcil to tUe hospital 
August 15, 2919, suffering witli severe epigastric pain He had had typical attacks of 
angina, pectoris for the last five years, which had increased in frequency and severity 
during the year preceding this admission. Four years before, the blood pressure was 
elevated, the systolic pressure being 162 and the diastolic 12S. After his noon meal 
the day before examination, the patient was suddenly taken with severe, localized, 
persistent pain in the epigastiium. He \omited once, soon after tlio onset of tho pain. 
His home physician had given six subcutaneous injections of niorpliinc, varj-ing from 
Vi to % grain, without iclicf. 

^Examination revealed an extremely ill man, who presented the facies of extreme 
suffcimg. The area of caidine dullne-'s nas increased, extending 12 cm. to the left of 
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the median sternal line. The heart tones were very distant and heard with great diffi- 
culty, owing to noisy breathing. The abdomen was moderately distended and tympanitic, 
and tender in the epigastrium. The blood pressure was not obtained. The temperature 
was 102° F., and the leucocyte count was S4,200. The electrocardiogram disclosed T 
wave negativity in all derivations, with preponderance of the left ventricle (Fig. 1). 
The patient died one hour after admission to the hospital. 

At necropsy the heart was markedly enlarged, the apex consisting largely of the 
left ventricle. The coronaries were prominent, tortuous and beaded. The aortic valve, 
especially around the attachments of the leaflets, contained a moderate amount of fatty 
and fibrous material with some calcareous deposits. The myocardium of the left ventrielo 
was enormously thickened, in some places measuring 2.5 to 3 cm. The mnscle was 
mottled chocolate, yellow and grey. In the upper half of the interventricular septum 
was a dark reddish area about 2 cm. in diameter, and softer than the rest of the 
myocardium. A similar area was found on the e.xternal surface of the heart on the 



Pisr. 1. — Case 1 (A14S902). Taken about one-half hour before death. T wave negativity in 
Derivations I, II and III. l.eft ventricular preponderance. 

posterior surface of the left ventricle, almost at the auriculo-ventricular juncture. A 
mottled clot was present in the apex of the left ventricle, and firmly attached to the 
papillary muscles. The coronaries were opened "with great difficulty and the walls were 
found to bo greatly thickened and to contain many nodular, yellow and grey plaques. 
The lumen in some places was practically occluded. Besides the myocardial infarction, 
there were multiple infarcts in the right kidney, and an embolism in the superior 
mesenteric arteiy*. 

Case 2 (A29S00S).— -A man, aged forty-two years, was admitted to the Clmic 
November 26, 1919, complaining of attacks of severe retrosternal pain following exertion. 
He had contracted syphilis in 1896 and received little or no treatment until two years 
ago. During the last seven years he had had se%'ere attacks of retrosternal pain follow- 
ing exertion, or the ingestion of a rather heavy meal. The attacks had become more 
frequent and severe during the last three weeks. 

Examination revealed a well nourished man, not particularly iU. His heart was 
moderately enlarged, and to-and-fro murmurs were audible at all areas, maximal at the 
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aortic urea. Capillary and ii ntcr-liammcr pulse, and pistol-shots in the fomoral arteries 
were noted. The liver edge eras palpable 2 cat. below the right costal margin. The 
systolic blood pressure varied from 158 to 136, and the diastolic was 60. The urinalyses 
were negative. The hemoglobin was 74 per cent, the erythrocytes numbered 4,600,000, 
and the leucocj-fes D,200. The blood IVassemaim reaction was negative. Eoentgonograms 
of the chest revealed modorato enlargement of the heart, particularly to the loft. The 
first clcctrocatdlogram taken throe days after admission 'to the hospital showed a rate 
of 130, sinus tachycardia, negative T wave in Derivation I, and preponderanco of the 
left ventricle. Tho T wave in Derivations n and III was markedly exaggerated (Pig. 
2). A diagnosis was made of syphilitic aortitis with aortic regurgitatioa, myocardial 
degeneration with dilatation and hypertrophy, and angina pectoris. 

Tho patient became progressively worse, and died of a progressive cardiac failure 
nine days after .admission to the hospital. There w-ls no fever, but the leucoeytc count 



Fig. 2.— Case i <A298068). Taken Uucc 
days after admission. T wave negativity In 
Derivation I. Left ventrfcnlar preponder- 
ance. 



Fjg 3— -Case 2 (A29S0eS). Taken four 
days after tracing in Fie. 2, and on the day 
preocdlng death. Rate 166. Kodal tachy- 
cardia T negativity in Derivation J. 

Left ventricular preponderance. 


the d.ir before death tva« JO, GOO. The electrocardiogram taken on tho same day shotrod 
a rate of JG6, nodal tachvccirdia, occasional ventricular premature coatraclioDSy T travo 
negativity in Derivation I, and preponderance of tho loft ventricle {Fig. 3). 

At necropsy advanced syphilitic aoTtitis was present, Tho anterior aortic cusp was 
scarred and somewhat adherent. The aorta from without was studded with oval pro- 
jections, which were evidently early aDcary^nial poebetings. In tho apex of the left 
ventricle in the visceral pericardium was a hemorrhagic infarct about 2 cm. in diameter, 
which was much softer than the contiguous structures, and extended to the depth of 
2 cm. The coronary arteries wore patent and showed no sclerosis. 

C.\SE 3 {A3995S3). — A man, aged sixty-five ye.ars, came to the Mayo Clinic July 28> 
1922, complaining of attacks of retrosternal pain with radiation into the left arm on 
e.xortson. His only previous illnesses bad been typhoid fever at tho ago of twenty-six. 
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and pneumonia six years before his examination. The attacks of retrosternal 
becoming more frequent and severe, and at times he had severe attacks of 
which he feared he would die. 


pain were 
dyspnea in 


Examination revealed a well-developed man who was able to be up and about with 
rdative comfort. The cardiac dullness was increased, extending 3 cm. to the right and 
15 cm. to the left of the median sternal line. The rhythm was regular, but to-and-fro 
murmurs were audible at all areas; both were maximal at the aortic area. A capillan^ 
and water-hammer pulse was present, and pistol-shots were audible in the femoral 
arteries. The lungs were emphysematous. The prostate was slightly enlarged, firm and 
smooth. The systolic blood pressure was 192; it was impossible to determine the diastolic 
reading accurately. A detailed neurologic examination disclosed the findings of syphilis 
of the central nervous system. 

The blood Wasscrmann reaction was strongly positive. The urinalyses revealed a 
small amount of albumin, an occasional hyaline and granular cast and a few erythrocvtos 
and leucocytes. Tho hemoglobin was 85 per cent, tlie erythrocytes numbered 4,500,000 



Fig. -1. Case 3 (A3995S3). Taken tliree days after admission and twenty-three days before 
deatli. Sinus rliythm. Left ventricular preponderance.' 

and the leucocytes 6,200. The combined phenolsulphonephthalein test gave an e.xcretion 
of 80 per cent of the dye in two hours. There were 34 mg. of urea and 13.8 mg. of 
urea nitrogen in each cubic centimeter of blood. Examination of the eyes revealed 
the Argyll-Eobertson type of pupil and the fundi showed mild arteriovenous compression. 
Eoentgenograms of the chest showed only the cardiac enlargement. An electrocardiogram 
taken three days after admission to the hospital, and twenty-three da 3 's before death, 
revealed onlj' preponderance of the left ventricle (Fig. 4). A diagnosis of sj^philitic 
aortitis and aortic regurgitation was made. The patient grew progressivclj' worse and 
died of progressive cardiac failure August 23, 1922. 

Necropsj' revealed that the enlarged heart weighed 500 gin. Tho mj’ocardiuin wa.s 
flabbj' and on cut section had a mottled appearance. Over the right side of the anterior 
surface of the epicardium was a white opaque patch measuring 3 cm. bj’ 2 cm. (soldier’s 
patch). There was a diffuse thickening of the endocardium of the left ventricle, and over . 
this were scattered small areas of erosion and ulceration and one large area measuring 
3 by 1 cm. to which was attached a thrombus. This area had the appearance of an 
infarction. The aortic valve showed diffuse thickening and shortening of its cusps. 
The coronaries were markedh- thickened with distinct encroachment of the lumen. The 
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aorta stiowcd advaacetJ artOTiosdcTotic cliangcs, cspeciaUj* at the root TvUh atheromatous 
uJeers, and mural thrombosis. 

Case 4 (A401C59). — A man, aged seventy j'cars, came to tho IMayo Clinic August 16, 
19^2. His previous illnesses had been unimportant, other than malaria T\'hen a young 
man and influenza in 191S. He had been pronounced perfectly well three months before 
examination, and readily passed two hfc insuranec examinations. Two weeks before, 
while undressing, he had a sudden, severe, agonizing pain behind the sternum and upper 
abdomen; his suffering was so extreme that he thought he was going to die. This pain 
lasted three days. 

The patient had another attack of pain, identical to the first, the day after his 
nrri\-aJ at the Chnie. Ho was admitted to the hospital at once. His temperature was 







Flff. 5.— Case 4 {A401i»50). Taken durinff atmek. T wave ncuativftv in Deviation? I. 11 and 



FIS'. G.—Case 4 (A40165S). Taken same day as (racing In Fig. S. Sino-aurlcnlar block. 

Both records }n Derivation HI. 

301* F. His heart was greatly enlarged on the left, but the rhythm was regular and 
there were no murmurs. Morphine was given with only slight relief. Ao elcctrocardio- 
gr.nm taken at this time showed the T wiivo to be negative in all derivation.’?, and periods 
of sino-auTiculaT block and preponderance of the left ventricle (Figs. 5 and C). Tho 
heart was definitely enlarged to the left, and an arrhythmia was present. The next day 
a distinct pericardial rub was audible over the lower sternum. The temperature receded 
to 99.8“ on the second and third flaj's, and then remained normal. The urinalysis was 
negative and the combined phenolsulphoncphtlialein test showed an excretion of 50 per 
cent of the dye in two hours. The blood ■Wnsscrtaaan reaction was negative. The 
roentgenogram confirmed the cardiac enlargement. The blood count nas normal. The 
systolic blood pressure rvas 30S, and tho diastolic 78 . A diagno.sis of acute coronary 
occlusion was made. 
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The patient recovered uneventfully and returned home at the end of two weeks. 
He returned for examination about seven months later (March 13, 1923) complaining 
of considerable shortness of breath on effort, and attacks of paroxysmal dyspnea at night. 
There had been no recurrence of anginal attacks. 

Examination rei'ealcd the heart to be smaller than on the previous examination, the 
cardiac dullness extending 3.5 cm. to the right and 11 cm. to the left of the median 
sternal line. There was no arrhj-thmia and no murmui-s. The systolic blood pressure 
was 110 and the diastolic 70. The electrocardiogram at this time showed the T wave to 
be negative in Derivation I, and left ventricular preponderance (Pig. 7). 

Case 5 (A42S25). — A man, aged fifty-three years, came to the Mayo Clinic August 
30, 1922. He had felt well up to July 1 except for mild indigestion to which ho had 
been subject for ten years. On this day a sudden severe pain developed in the epigastrium, 
extending over the whole abdomen; the exact duration was not noted. Such attacks 
recurred at irregular intervals; the dyspnea developed, and was becoming progressively 
worse at the time of his admission. 

On examination the patient appeared to be extremely ill. He was dyspncic, 
moderately cyanosed, and the dependent portions of the body were markedly edematous. 
The heart was enlarged, the dullness extending 4.5 cm. to the right, and 14.5 cm. to the. 



Fig. 7 , — Case 4 (A401659). Taken seven months after tracing in Pig. G. T wave negativity 
in Derivation I. Left ventricular preponderance. 

left of the median-sternal line. There was total arrhythmia. The systolic blood pressure 
was 120 and the diastolic 100. A twenty-four hour specimen of urine contained 750 c.c., 
specific gravity 1.018, a faint trace of .albumin, no sugar and an occasional leucocyte. 
The combined phenolsulphonoplitlialeiu test showed an excretion of only 15 per cent of 
the dye in two hours. The urea varied from S2 to 40 mg. in each 100 c.c. of blood. The 
roentgenogram of the chest confirmed the finding of cardiac enlargement, and showed a 
thickening of the pleura at both bases. The initial electrocardiogram taken on the third 
day after the patient ’s admission to the hospitql (September 2, 1922) disclosed auricular 
flutter, the ventricular rate varying from S3 to 169, and the auricular rate from 327 to 33S 
Sj. Three days later the electrocardiogram revealed nodal tachycardia (Fig- 9)- 
Two davs later premature contractions were present and there was a tendency for fusion 
of the B and T waves in Derivations 1 and II (Fig- 10). The next day (the day of t ic 
patient's death), a delay in A-V conduction was noted, the P-E interval being 0.24 second 
(Fig. 11). This was probably a digitalis effect, as the patient had received 23 c.c. of 

tho tincture in five days. 
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Tlio patient was placed on the usual cardiac regimen, including the administration of 
the tincture of digitalis, but became progressively worse and died on the ninth day after 
admission to the hospital (September 7, 1922). 

At necropsy the heart was marlccdly enlarged, weighing 925 gm. A largo globular 
mass was visible at the apex, whicli measured 12 cm. in its greatest diameter. The 
poiieardium was adherent to the anterior surface of this mass by dense fibrous adhesions, 




Fie. 8.— Case G (A42823). Taken thieo 
days after admission. Auricular flutter, 
ventricular rate 83 to 160, auricular rate 
327 to 338 (2:1 to 4:1 block). 


Fig. 5.— Ca.se .$ (A42825). Taken three 
days after Uaclng in Fig. 8. Nodal tachy- 
cardia. 



Fig. 10. — Case 6 (A42825). Taken two Fig. II. — Case 5 (A42823>. Tak«»n dnv 

days after tracing in Fig. 9- I^-ematurc after tracing In Fig. 10. Delayed A-V con- 
contractions, Tendency for fusion of R and ductlon (P-R. 0 24 sf-cond). 

T waves In Derivations I and II. 
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and tlie wall of tlic mass consisted of a Ihiu membrane. The anterior portion of the 
apex and the apex itself of the left ventricle w^erc involved in this outpouching, and out 
of this pouch a round, flattened thrombus about 10 by 10 cm. came away. The margin 
of the pouch was sharply demarcated to the left ventricle, but a portion of the inter- 
ventricular septum adjacent to it was whitish grey and firm. The descending branch of 
the left coronary artery was completely occluded by an old thrombus, just at the upper 
margin of the outpouching dcscrilrcd. 



Plff. 12. — Case 6 (A425425). TaUen two days after admission and before attack. T wave 

neeativlty in Ddrlvations 11 and III. 



Pig-. 13. — Case 6 (A425425). TaUen dur- 
ing attack and four days after tracing in 
Fig. 12. Tendency for fusion of K and T 
waves in Uerivations II and III. T wave 
negativity in Derivations II and III. 


jTig. i4._Case 6 (A425425). Taken _ day 
iftcr tracing in Pig. 13. T wave negativity 
n Derivations I and II, and dijmasic in 
Oerivation III. Fusion of R and T waves 
las disappeared. 


Case 6 (A425425).-— A man, aged forty-three years, was admitted to the hospital 
May 10, 1923, suffering from severe attacks of retrosternal pain. Ho said that his genera 
health had been excellent until the onset of the present trouble in March, 1922, when 
suddenly, while exerting himself, he had a severe retrosternal pain wliicli radiated over 
the chest, through to the back, and down both arms. This was relieved m a few 
moments by complete rest. Many similar attacks occurred afterward, following oflor , 

and increased in severity. 
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Examination revealed the heart to be slightly enlarged, the cardiac dullness extend- 
ing 3 cm. to the right and 11 cm. to tie left of the median sternal line. There vvas no 
arrhythmia, and no murmurs. The sytoHc blood pressure was 116, and the diastolic 
S4. There was a moderate degree of peripheral arteriosclerosis. The urinalysis revealed 
only a faint trace of albumin. The blood Wassermann reaction was negative, and there 
were 32 mg. of urea in each 100 c.c. of blood; the x-ray confirmed the slight cardiac 
enlargement. 

The electrocardiogram taken two days after admission revealed T wave negativity 
in Derivations 11 and III (Fig. 12). A verj’ severe anginal attack occurred which lasted 
for thirty hours, and during this time the Icncoej-te count varied from 20, SOD to 15,200, 
and the temperature from normal to 101.2*. The electrocardiogram taken during the 
attack showed the T wave to be negative in Derivations 11 and HI, but in these deriva- 
tions there was a tendency for the fusion of the E and the T waves (Fig. 13), and a 
diagnosis of coronary thrombosis was made. After this severe attack, a distinct to- 
and-fro pericardial rub was audible to the left of the lower sternum. The electro- 



Fiff 15— Case 6 (A425425). Taken day 
after tracingr in Fig. 14. T wave negativity 
in Derivations I, II and in. 


Fig 16.— Case 6 (A125425). Taken day 
after tracing In Fig. 15. T wave negativity 
in Derh’atlons I, 11 and III. 


cardiogram taken the next day showed the T wave to bo negative in Derivations I and 
II, and diphasic in Derivation III; the fusion of the B and the T waves had disappeared 
(Fig. 14). On the second day, the T wave was negative in all derivations, (Fig. 15) 
and on tlic third, the same electrocardiographic findings w'cre present (Fig. IG). 

The patient recovered and was alive about six months ago, when he was last 
heard from. 

Case 7 (A44S024). — A man, aged fifty-seven years, was admitted to the hospital 
November 2G, 1923. He had been well except for an attack of mild influenza during 
the epidemic of 1917. For a year and a half before coming to the Clinic he had com- 
plained of shortness of breath on effort. This was moderate until two months prior to 
his admission, when under relatively little effort he became very dyspncic, particularly 
when he exerted himself soon after eating. In the early part of November, while 
driving his automobile, ho suddenly developed a severe oppression in his chest, associated 
with marked difficulty in breathing, and on returning home he went to bed, and re- 
mained there for threo days. On the day of his arrival at the Clinic, ho had an nttack 
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of severe retrosternal pain, associated ivitli marked shortness of l)rcath, which lasted 
for ten hours. 

Examination revealed an enlarged licart, the cardiac dullness extending 3.5 cm. to 
the right and 11 cm. to the left of the median sternal line, rapid and distant heart 
tones, and a moderate degree of peripheral arteriosclerosis. The systolic blood pressure 
was 130, and the diastolic 90. The urinalysis was negative. The hemoglobin was 75 



Fig-. 17.— Case 7 (A‘ltSC24). Taken dur- 
ing attack. Ventricular premature contrac- 
tions. Notched QRS complexes in Deriva- 
tions I and II. 0.12 second. T wave nega- 
tivity in Derivations II and III. 


Fig. IS.— Case 7 ( Al lSC2-i ). Taken day 
after tracing in Fig. 17. Notched QR.S com- 
plc.xes in Derivatlon.s I and II, 0.12 second. 
T wave negatlvit.v In Derivations I. II and 
III. 



Fig. 19.— Case 7 (A448624). Taken two Fig. 20.— Case S {A1302GG). Taken 

days after tracing in Pig. IS and two days fort,v-slx days after attack. T wave nega- 

before death. Notched QRS complexes in tivity in Derivations I, II and III. 

all derivations, 0.12 second. T wave nega- 
tivity in Derivations I and II. 

per cent; the erythrocytes numbered 4,840,000, and the leucocytes 7,500. An electro- 
cardiogram taken during this attack revealed ventricular premature contractions, notching 
of the QES complexes in Derivations I and II, the base width being 0.12 second (Fig. 
17). There was T wave negatituty in Derivations II and III. A diagnosis of acute 
coronary occlusion was made. The patient felt fairly comfortable the next day, and the 
electrocardiogram was similar to the one taken during the attack, except that the T uaio- 
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was negative in all derivations (Fig. IS). The electrocardiogram talren two days later 
showed a notching of the QKS complexes in all derivations, the base width being 0.12 
second with T wave negative in Derivations I and H (Fig. 10 ). Two days iater the 
patient suddenly developed another severe anginal attack and died in a few moments. 

At necropsy the heart was found to be markedly dilated, and weighed 520 gm. 
The myocardium was firm and light red, and in the anterior surface of the left ventricle 
a sharply defined area of bright red, 2.5 cm. in diaractei was found, iviiich was distinctly 



Fiff. 21.-— Case 3 \A4$1768). Taken during attack. Sinus arrhythmia. 



Flff. 22 . — Case 9 (A461768). Taken clay FIs. 23 —Case D (A46176S). Taken clay 

after tracins in FJs. 21. Nodal premature after tracins In FIs. 22, T erave negativity 
contractions. In Derivation I. Right bundle branch block- 


a reccat infarction. On the posterior portion of the left ventricular septum was found 
a scarred and thinned-out area about 1.5 cm. in diameter, the e%’idencc of a previous 
infarction. There was marked sclerosis of the coronary arteries and a moderate degree 
of sclerosis at the base of the aort.a. 


Case 8 (A1302GG ). — A woman, aged sixty years, came to the Mayo Clinic December 
0, 1923. The past history was unimportant; however, she had had a cholecystectomy in 
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September, 1917, for acute empyema of the gall bladder with cholelithiasis, from which 
she made an excellent recoverj'. Forty-six days prior to her examination at the Clinic, 
she had a sudden severe attack of retrosternal pain radiating into both arms, associated 
with nausea and vomiting, and intense pain for about eighteen liours. The next day 
her local physician discovered the presence of a pericardial rub, and the condition was- 
interpreted as an acute pericarditis. She -was kept in bed for a complete rest for three 
weeks. The week prior to her visit to Rochester she had two rather severe attacks of 
shorter duration, but at the time she was under our observation she was entirely free 
from pain, although under moderate effort, dyspnea was marked. 

The heart was slightly enlarged, the cardiac dullness extending 4.5 cm. to the 
right and 12 cm. to the left of the median sternal line. There were no murmurs, but 
the tones were rather distant. The urinalr'sis was negative; the hemoglobin was 74 
per cent, erythrocytes numbered 4,730,000, and the leucocytes 9,000. Roentgenograms of 
the chest confirmed the finding of cardiac enlargement. The electrocardiogram revealed 
T wave negativity in all derivations (Fig. 20). A diagnosis of previous myocardial 
infarction was made. 

Case 9 (A4G176S). — A man, aged fortj'-scvcn years, came to the Mayo Clinic with 
his wife, who was the patient. One morning while here, following an unusually heavy 



Fig-. 2-1.— Case 9 (AIGITGS). Taken day 
after tracing in Fig. 23. T wave negativity 
in Derivations II and III. 



Fig. 2.G. — Case 9 (AIG17GS). Taken four 
days after tracing in Fig. 2-t. T wave nega- 
tivity in Derivation I. 


breakfast, he suddenlj' developed a severe low substernal and high epigastric pain, 
radiating into the left arm. He was given 3/175 gr. of nitroglycerin without relief and 
was immediately sent to the hospital. 

The general examination was essentially negative. The heart was not enlarged; 
there were no murmurs, but a slight respirator}' arrhythmia. An electrocardiogram taken 
about fifteen minutes after his admission to the hospital revealed a sinus arrhythmia. 
(Fig. 21). The patient urns given repeated injections of morphine hypodermically with- 
out relief. The attack subsided after seven hours. A diagnosis of coronary thrombosis- 
was made. 

The next day the electrocardiogram revealed occasional nodal premature contrac- 
tions, but no significant abnormalities (Pig. 22). The heart was still objectively ncgatiic, 
but the leucocyte count was 12,600 and the temperature was 100.6°. The electro 
cardiogram, taken the next day, showed T wave negatimty in Derivation I, with 
evidence of right bundle branch block, and was in all characteristics different from, 
those on the preceding days (Fig. 23). Daily electrocardiograms were taken, but on y^ 
the definite transitions will be recorded. On the next day the electrocardiogram m 
vealed T wave negativity in Derivations II and III, and the curves were again mar -e 
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different from those on the preceding day (Fig. 24). During this period the patient 
remained comfortable; there was no change in the objective heart findings; and it 
was not possible to elicit a pericardial rub. Four days later the electrocardiogram had 
again changed, the T wave being negative in Derivation I (Fig. 2j). Nine days later 
the T wave was still negative in Derivation I, but showed greater amplitude (Fig. 20), 
and the electiocardiograra taken twelve days later was similar, but also showed venlnc- 
ulav prematuio contractions (Fig. 27). The last tiaciiig, taken four days later, and 
the day of the patient’s dismissal, was the same (Fig. 28). The heart at this time was 
slightly enlarged, the tones rather distant and without the clcar-cut differentiation of 
the normal heart tones. The patient was up and about for part of the day, but rc- 
.sponded poorly to slight cardiac overload. 


■ lil 



Fig. 2G.--CQse 0 (A461768). Taken nine days after tracing in Fig. 

in Derivation I. 


T wave ncgathiiy 



Fig. 27 Case 9 (A46176S). Taken 

twelve days after tracing In Fig. 2C. T 
wave negativity In Derivation I. Ventric- 
ular premature contractions. 



Fig 28. — Case 9 (A4G1768) Taken four 
liar's after tracing in Fig 27. T wave 
negativity In Derivation I Ventricular pre- 
mature contractions 


rive of the nine patients in this seiics died; postmortem examination wa? 
made in all. 

DISCUSSION OP ELECTROCARDIOGRA.MS 

The most constant and striking changes occurring in the electrocardio- 
grams were those affecting the T wave; such abnormalities occurred in eight 
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Table I 


Myocardial Infarction (Series op Willios and Barnes) 



SEX 

TRAC- 

INQ 



CASE 

AND 

AGE 

ELBCTKOCARDIOGRAM 

REMARKS 

1 (A148902) 

M 

57 

1 

Taken about one-liair hour before death, T wave 
negativity in Derivations I, II and III. Lcfl 
vciitricuiar preponderance 

Necropsy. I n- 
farct in the 
upper half of 
the interven- 
tricular sep- 
tum 

2 (A29S068) 

M 

42 

1 

Taken three days after admission and about three 
and one-half weeks after history of occlusion 
T wave negativity in Derivation I. Loft ven- 
tricular preponderance 

Necropsy. Hem- 
0 T r h agio in- 
farct of the 
apex of left 
ventricle 



2 

Taken four days after first tracing and on the 
day preceding death. Nodal tachycardia, T 
wave negativitj' in Derivation I, left ventricular 
preponderance 


3 (A399583) 

M 

65 

1 

Taken tlirco days after admission and twenty- 
three days before death. Sinus rhythm. Left 
ventricular prcpoiideranco 

Necropsy. I n- 
farct of left 
ventricle 

(A401659) 

M 

70 

1 

Taken during attack. T wave negativity in Deri- 
vations I, II and III 

Patient recov- 
ered 



2 

Taken same day as first tracing, Sinoauricular 
block (only Derivation III taken) 




3 

Taken seven months after first tracing, T wave 
negativity in Derivation I, left ventricular pre- 
ponderance 


0 (A42825) 

M 

53 

1 

Taken throe days after admission and sixty dn)’s 
after attack. Auricular flutter, ventricular rate 
S3 to 1G9, auricular rate 327 to 33S (2:1 tc 
4;1 block) 

Necropsy. Aneu- 
rysm of left 
ventricle fol- 
lowing infarc- 
tion. Left de- 
scending coro- 
nary occluded 
by thrombus 



2 

'I'aJion threo days after first tracing. Nodal 
tacliycnrdia 


• 


3 

Taken two days after second tracing. Premature 
contractions. Tendency for fusion of R and T 
waves in Derivations I and 11 




4 

Taken day after third tracing and on the day of 
death. Delayed A-V conduction (P-B 0.24 
second). Probably effect of digitalis 


0 (A425425) 

M 

43 

1 

Taken two days after admission and before at- 
tack, T wave negativity in Derivations II and 
III 

Patient recov- 
ered 



2 

Taken during attack four days after first tracing. 
Tendency for fusion of B and T waves in 
Derivations II and III. T wave negativity in 





Derivations II and III 




3 

Taken day after second tracing. T wave nega- 
tivity in Derivations I and II. T wave di- 
phasic in Derivation III. Fusion of B and T 
waves has disappeared 




4 

Taken day after third tracing. T wave nega- 
tivitv in Derivations I, II and III 




5 

Taken day after fourth tracing. T wave nega- 
tivity in Derivations I. II and III 
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Table I— Cont’d 

JlrOCAEDIAL iNrAECnOW (Sebies of Willius and Baknes) 


CASE 

SEX 

AND 

AGE 

TRAC- 

ING 

ELECTKOCARDIOCHASI 

[ REMAEKS 

7 (A448624) 

U 

G7 

1 

Takcu during attack. Ventricular premature con- 
tractions. Ifotched QRS complexes in Deriva- 
tions I and H (QRS 0.12 second) T wave nega- 
tivity in Derivations II and III 

Necropsy. Mul- 
tiple Infarcts 

1 0 f the left, 
vetricle 

1 


2 

1 

Taken day alter first tracing. Notched QRS 
complexes in Derivations I and 11 (QRS O.lL 

1 second), T wave negativity in Derivations I, 

n nnd in 


I 

1 

1 


! 

Taken two days alter second tracing and two, 
days before death. Notched QRS comple.\cs ml 
all Derivations (QRS 0.12 second). T wa\c 
negativity in Derivations I and 11 


8 (A13026G) 

F 
' CO 

[ 1 1 

Taken forty-si.v days after attack. T uave nega- 
tivity in Derivations I, II nnd HI 

Patient lecov- 
ered 

9 (A461768) 

' u 

47 

1 1 

1 

Taken during attack. Sinus arrhythmia 

iPatient iccov- 
ered 



i 

Taken da}' after first tracing. Nodal prcmatuit 
contractions 




1 " 

1 

Taken day after second tiacing. T wave nega- 
tivity in Derivation I. Right bundle branch 
block 



) 

1 

! ^ 

Taken day after third tracing. T wave ncgativitj 
in Derivations II and III 



1 

1 

1 

i ® 

Taken four days alter fouith tracing, T wave 
negativity in Deuvation I 1 



i 

1 

i ° 

i 

1 

Taken nine days after fifth tracing. T wave 
negativity m Derivation I. Greater amplitude 
o£ T wave 1 



1 

i 

! ^ 

I 

Tnkcii twcivc days after sixth tracing. T wavej 
negativity in Derivation I. Ventricular pre- 
mature contractions 



1 

1 

' s 

! 

Taken four days after scvcntli tracing nnd on 
day of dismiscal T wave ncgativ.ty in Dcriva-| 
tion I. Ventrieular prcmatine contraptions i 

1 


(89 per cent) cases (Table I). Tiic most frequent change was tlie negativity 
of the T wave involving Derivation I, combined Derivations I and II, combined 
Derivations 11 and HI, and combined Derivations I, II, and III. In three 
cases (Cases 4, 7 and 9), the derivations involved varied during the period 
of observation. In two cases (Cases 5 and 6) a tendency for fusion of the 
R and T wave occurred as a transient manifestation, and quite closely re- 
sembled the finding described by Pardee. 

Notching and broadening of the QRS complc.v involving all derivations 
occurred in only one instance (Case 7), at first affecting only Derivations 
I and II, but idtimately involving all derivations. 

In one case (Case 2) a paroxysm of nodal tachycardia occurred preced- 
ing death, and in another case (Case 5) auricular flutter and nodal tachy- 
cardia. 

The electrocardiogram was normal in only one case (Case 3) ; it was 
taken twenty-three days before death and is, therefore, not representative, 
as possibly alterations would have been noted if other tracings had been ob- 
tained. The cases of other observers are recorded in Table IT. 
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SUMBIARY OF AGGREGATE SERIES 

It is interesting to note that the T wave showed changes in twenty-six 
of the thirty-one cases (84 per cent, Tabic III). The alterations consisted of 


Table II 

Myocardial Ixfakctio.v (Cases Collected fhom the Literature) 




SEX 

1 Trwvc- 

— 

— 

AUTHOR 

CASE 

AND 

AGE 

j IXG 

ELECTROCARDIOOrjCAt 

REMARKS 

Levine and 
Trantor 

2 


1 ■ 

Taken thirty-six hours after admission 
Complete heart block, auricular rate 143 
ventricular rate 29 

• Necropsy. Left 
, anterior c o r o- 
nary artery was 
occluded by a 
thrombus 

Herrick 

1 

42 

■ 

Taken forty- two days after occlusion, 
Negative T wave in Derivations I and II 
Loft ventricular preponderance 

. Nccropsj'. D c - 
scending branch 
of left coronary 


• 


1 

Taken 137 days after first tracing. Nega- 
tive T wavo in Derivation I. Left ven- 
tricular preponderance 

and first d e- 
scending branch 
of the circum- 
flex obstructed 
by a thrombus 

Pardee 

1 

M 

ns 

1 

Taken four hours after attack. Fusion of 
the R and T waves especially in Deriva- 
tions II and III. T w.avc negative in 
Derivation I, positive in Derivations II 
and III 





o 

Taken throe days after first tracing. Fusion 
of R and T waves ab.scnt. T wave nega- 
tive in Derivation III 





<< 

Taken six days after second tracing. T 
wavo negative in Derivations II and III 




1 

4 

Taken seven days after third tracing, same 




1 ; 
1 

j i Taken sixty-six clays after fourth tracing.l 



i i 

1 


same 


Robinson 
and Herr 


M 

nn ; 

I 

Taken soon after admission. Ventricular 
tachycardia, rate 1S5 

Necropsy. 0 b- 

stniction of an- 
terior descend- 
ing branch of 
tlic left coro- 

maim 



a 

Taken ten hours after first tracing. Sinus 
rhythm, negative T wave in Derivation I 




i 


iiary 

Kahn 

1 

M 

51 

I ■ 

Taken fifty-one days after attack. Nodal 
premature contractions. Negative T 

wavo in Derivation I, broadening of the 
QRS in all derivations, 0.12 second. Left 
ventricular preponderance 

'Tccrops 3 '. Nearly 
complete calca- 
r e 0 11 s obstruc- 
tion of the left 
coronary. A n 
area of soften- 
ing about 2 cm. 
in circumference 
at tbe apex of 
the left ven- 




n 

Taken sixty-seven days after first tracing 
and a few days before death. Diphasic 
T wave in Derivation I, QRS 0.10 to 0.12 
second. Left ventricular preponderance 






tricle 



F 

46 

1 

Taken thirty-nine days after occlusion, t 
Negative T wave in Derivation I, notched 
QRS in Derivation II. Left ventricular 
preponderance 

•TecropsjL Occlu- 
sion of anterior 
des c e n d i n g 
branch of the 
left coronary 




2 

Taken 113 days after first tracing, one day 
before death. Negative T wave in Deri- 
vation I, but less amplitude. Notched 
QRS in Derivation 11, left ventricular 
preponderance more marked j 
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Table H— Cont’d 


MVOOAnDlAL INFARCTION’ (CASES COLLECTED FROM THE LITERATURE) 


AUTHOR 

CASE 

SEX 

AND 

AGE 

TRAC- 
1 INO 

ELECTROCAKDIOORAII 

KEMARHS 

Rcznikoff 

1 

M 

43 

1* 

Alternate slowing and acceleration of rate 
in units of about 8 beats. Interpreted by 
author as either a phenomenon of two 
foci, a normal sinus and a focus with a 
slower rate near the sinus^ or an altci- 
natmg bradycardia and tachycardia from 
the same focus 

l^ecropsy. Throm- 
bosis in tho left 
coronary artery 
and an irregular 
laceration in tlie 
wall of the left 
ventricle in im- 
mediate proxim- 
ity to the inter- 
ventricular sep- 
t u m , midway 
between the 
apex and base 

■\Vearn 

1 



Taken four days after onset of attack and 
two days before death. Auricular pio- 
mature contractions, negative T waves in! 
Derivations II and III 


2 


1* 

Taken two days after onset of attack and 
on the day of death. Complete heart 
block, QRS spread in all derivations, 
negative T wave in Derivation I, left ven-' 
tnciilar preponderance 

3 


1 

i 

Token nine days after onset of attack and 
on the day of death. Ventiicular pre- 
mature contractions, T wave isoelectric 
in all derivations 

4 

j 


1 1* 

Taken fourteen days after onset of attack 
and ten days before deatli 

■ 5 


1 to 
6* 

Rhythm at first irregular, delayed A-V con- 
duction and complete heart block later. 
The QRS was normal on the fourth, 
twelfth and fourteenth days with marked 
lengthening on tho sixth and seventh 
days. On tlie fourth day the T wave was 
diphasic in Derivation I, isoelectric in 
Derivation II and negative in Derivation 
III. On the «cvcnth day the T wave was 
dipliasic in Derivation I. On the four- 
teenth day the T wave was diphasic in 
Derivations I and II and isoelectric in 
Derivation III 

Patient died on 
the fourteenth 
day 

G 


1* 

1 

Taken three days after onset of attack and 
on tho day preceding death. T wave 
isoelectric in Derivation III 

7 


1* 

Taken day after onset of attack and on the 
day of death. Ventricular premature 
contractions, diphasic T wave in Deriva- 
tion III. I/Cft ventricular preponderance 

8 


1* 

Taken one and two days after onset of at- 
tack and five and six days before death 

1 Diphasic T wave m Derivation I. The 
T wave in Derivation II comes off tho 
downstroke of R but on the following 
day this had returned to normal. Left 
ventricular preponderance 

0 


1* 

iVentricular prematurD oontractions. T 5 
wave isoelectric in all derivations, left 
ventricular prepondoranro 

3n«ct of attack 
indefinite 
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Table II — Cont'd 


AUTHOR 


Weam 


Smitli 


Nathansoa 

1923 


Eiestnan 


CASE 

SEX 

AND 

AGE 

TRAO- 

ING 

ELECTROCARDIOGRAM 

REMARKS 

10 

1 

1 

Taken twenty-nine days before death. QRf 
notched in all derivations. Diphasic 1 
wave in Derivation I and negative ir 
Derivations II and III, left vcntriculai 
propondoranco 

3 

1 


M 

44 

1 

Taken nineteen da3'S after accident. Ncga 
tive T wave in Derivations I, II and III 
Right ventricular preponderance 

stab wound of 
heart and liga- 
tion of descend- 
ing branch of 
left coronary ar- 
tery in opera- 
tive repair. Pa- 
tient recovered 

2 

Taken seventeen daj's after first tracing 
Negath'o T wave in Derivations I, II and 
III bnt less amplitudo than in first trac- 
ing. Right ventricular preponderance 

3 

Taken twcnty-tlirco days after second trac- 
ing. Negativo T w.avo in Derivations I, 
II and III, less amplitude 

4 

Taken eight and one-half months after the 
accident. Diphasic T wave in Derivation 
III 


2 

M 

51 

r 

Taken six hours after onset of attack. 
Negative T wave in Derivation I 

The patient re- 
covered 

2 

Taken tlio day after first tracing. Nega- 
tive T wave in Derivation I with much 
greater amplitude. The T wave in Deriva- 
tion 11 almost isoelectric 

3 

Taken fivo hours after second tracing. 
Negative T wavo in Derivations I and II 

4 

Taken day after tliird tracing. Negative 
T wavo in Derivation I, small positive T 
wavo in Derivation 11 

5 

Taken day after fourth tracing, same 

0 

Taken da.v after foiirtli tracing, same 

3 

M 

39 

mgm 

T.alion twentj'-four hours after onset of at- 
tack. Negative T wave in Derivation I 

Patient died 
twenty-one days 
after occlusion. 
Necropsy. 0 c- 
eJusion of de- 
scending branch 
of left coronary 
and two small 
Dranches of cir- 
cumflex 

B 

Taken threo days after first tracing. 
Diphasic T wave in Derivation III 

3 

Taken eleven daj's after second tracing. 
Negative T wave in Derivations I and II 

4 

M 

42 


Taken twelve days after attack. Negative E 
T wavo in Derivation III 

’atient recovered 

2 

Taken thirty-threo days after first tracing. 

T wave isoelectric in all derivations 

3 

Taken eleven and one-half months after at- 
tack, T wave isoelectric in Derivation 1 

5 

M 

63 

1 

Taken three weeks after attack. Negative b 
T wave in Derivations I, II and III 

feeropsj'. 6 - 

scending branch 
of left coronary 
occluded 

2 

Taken six months after first tracing. Nega- 
tive T wave in Derivation I 

1 

M 

64 

1** 

Taken during attack. Marked exaggera- 
tion of the T wave in all derivations with 
negativity in Derivations II and HI. 
Loft ventricular preponderance 


2 

M 

45 

1* 

Irregularity in spread of excitation wave ln 
ventricle and a curve compatible with 
coronary obstruction 1 


» ‘This case is reporiea inrougn mui 
-under whose care the observations were made. 
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Tabix hi 

StttIMARY OF ELECTROCARDlOGraPHIC FINDINGS IN THE CASES WITH PUDLISIIED TRACINGS 

OR Accurate Descriptions (Thirty-one Cases) 


CA SES 

flanges in the T ware (negative, Uipliasie and isoelectric cun-os) in Deviratious 1; 


I and 11; II and III; I, II and IH •. 26 

Fusion of E and T waves 4 

Complete heart block 3 

Delayed A-V conduction 1 

Aberiant QES complc.xcs in all derivations 5 

Sinoauricular b’oek 1 

Ventricular tacliycaidia 1 

Nodal tacliycardm 2 

Auricular flutter 1 

Normal 3 


negative, diphasic and isoelectric waves in Derivation I, combined Deriva- 
tions I and II, combined Derivations n and III, and in combined Derivations 
I, n and III. 

Fusion of the R and T wave occurred in four cases, and is such a definite 
alteration that its presence should always direct attention to the possible 
existence of acute coronary obstruction. This finding has also been obseiwed 
during graphic study of the human heart at the time of death. 

Complete heart block was observed in three cases. Aberration of the 
QRS complex in all derivations occurred in five cases. The other findings, 
delayed A-V conduction, sinoauricular block, ventricular tachycardia, nodal 
tachycardia and auricular flutter, occurred %vith such infrequenej’- as to be 
unimportant. It is significant, however, that there are only three normal 
electrocardiograms (10 per cent). 

The frequency of T wave changes in myocardial infarction we believe is 
significant, and these findings, in the presence of a suggestive clinical syn- 
drome, will undoubtedly increase the frequency of correct clinical diagnosis. 
It is hoped that further reports of cases uill appear in the literature, as a 
larger study will obviously be valuable. 
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In view of making the comparison more marked, the information obtained 
from this data is given in the curves of Type III together with the results 
of analogous experiments made on the same material dni-ing its alkaliniza- 
tion. Plate III-C illustrates the conductance changes in a solution of ars- 
phenamiue C during its alkalinization and subsequent acidification back to 
the dihydrochloridc. Inasmuch as a break in tlie alkalinization cui’ve had 
occurred after about 2.8 c.c. 0.1 N NaOH had been added per 0.1 gra. sample 



Plate V. 

of the dihydrochloride, it might be expected that a similar break might 
occur after about 5.7 c.c. 0.1 N HCl had been added to the same^ alkalinized 
solution. Such was not the case. Instead, a minimum point did occur in 
the case of arsphenamine C when 1 c.c. 0.1 N HCl had been added; an , lom 
that point the conductance inei’eased continuously. That this phenomena 
was general is evidenced by Plate III-K which gives the results o t le ex 
periments- conducted on the six different commercial preparations examine^ 
It must be noticed that in the eases of arsphenamines A, B, C, , a 
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the break came when 1.0 e.e. acid had been added, while with arsphenamines 
D, E, E and H the minimum was found only after 2.0 e.e. aeid had been 
added. Table XI'' shows the relation between the increases in conductance 
of the different preparations npon allcaiinization and acidification. 
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Table V 


Arsphen AMINE C ( Acidipication OP Alkalinized Solution) 


EXP. 

C.C. 0.1 N NaOH 
PER 0.1 GM. 

C.C. 0.1 N HCL 
PER 0.1 GM. 

SP. C. X 10^ 

VOLTS 

Ph 

245 

S'.o 

0.0 

41.78 


11.52 

254 

S.5 

1.0 

.38.23 


11.05 

255 

S.5 

2.0 

39.50 


10.75 

256 

8.5 

3.0 

41.25 


10.22 

257 

S.5 

4.5 

44.74 


7.356 

258 

S'.5 

5.5 

48.31 


3.743 

259 

8.5 

6.5 

53.46 

0.4270 

2.475 

260 

8.5 

8.5 

66.11 

0.3941 

3.032 


^ gives the NaOH used to alkalinize t)ie samidc of the dihydrochloride ; Column 
o, the HOI used in acidiflcation ; Column 4, the specific conductivity of the solution; Column 
o, potentiometric reading in volts (ZO" C.) and Column C, the equivalent Pn values. 


Table XV 


CoJtPARisoN OF Specific Conpuctivw’y Changes 


ARSPHENA- 

MINE 

DIHTRO- 

CHLORIDE 

DISODIUM 

INCREASE 

DIHYDRO- 

CHLORIDE 

INCREASE 

TOTAL 

INCREASE 

A 

28.46 

41.65 

13.19 

64.22 

22.57 

30.76 

B 

28.43 


10.39 


21.24 

31.63 

G 

27.82 

41.78 

13.96 

66.11 

24.33 

38.29 

D 

29.97 

42.41 

12.30 

64.79 

22.52 

34.82 

E 

30.82 

42.44 

11.62 


22.67 

34.19 

P 


41.03 


58.48 

17.45 

31.47 

G 

23.20 

41.24 



17.16 

35.20 

H 

27.19 

39.93 

12.74 

64.49 

24.56 

37.30 

I 

26.88 

41.96 

15.08 


21.44 

36.52 


Column 2 gives the specific conductivity of the cHhydroohlorido solution; column 3, that 
of the alkalinized solution; column 4, increase upon alkalinlzation : column 0, specific conduc- 
tivity of solutions reconverted into tlio dihydrochloride: column C, increase due to reconversion 
and coluitin 7, total Increase in going from dihydrochloride to diliydrochloridc. 


Table XVI 

Comparison of Changes 
Acidification of the Ai.kalinizf-d Solution 


C.C. 0.1 N IICL added per 0.1 CM. SAMPLE 


sample 

0.0 

1.0 

2.0 ’ 

3.0 

4.0 

5.0 

6.0 

7.0 

j S.O 

1 8.5 

1 

C.C. 0.1 N HCL 
i AT MINIJIOTf 

A 

11.55 i 

11.22 

10.51 

10.03 

8.35 

4.90 

3.55 

2.97 

i 2.97 

1 2.52 

i 1.0 

B 

11.40 

11.16 

10.78 

; 10.10 

S.SO 

4.60 

3.40 

2.92 

2.64 

2.46 

' 1.0 

C 

11.52 

11.15 

10.75 : 

10.22 

S'.75 

4.75 

3.40 

2.90 

2.60 

2.47 

' 1.0 

r> 

11.56 

11.12 

10.74 

10.09 

9.34 

4.65 

3.90 

2.92 

2.60 

2.42 

1 2.0 

E 

11.52 

11.22 

10.69 

9.96 : 

9.23 

5.30 

3.40 

2.94 

2.70 

2.60 

2.0 

P 

11.51 

10.89 

10.45 

10.07 

8.85 

4.50 

3.40 

2.95 1 

2.68 

2.5S 

i 2.0 

G 

11.42 1 

10.82 

10.45 1 

10.12 

9.60 

7.00 

3.55 

2.98 1 

2.CS 

2.56 

1 1.0 

H 

11.54 1 

11.25 

10.54 1 

9.99 

9.1S 

5.35 

3.58 

3.00 I 

2.70 

2.61 

2.0 

I 

11.56 i 

11.27 

10.82 i 

10.09 

8.70 

3.05 

3.4S 

.3.00 1 

2.70 

2.60 

i 1.0 


When a comparison is made of the Ph values of the respective solutions 
during alkalinization and subsequent acidification no differences oeenr. The 
curves of Tjqie IV show that the change in the hydrogen-ion concentration 
of the solutions during the acidification of the alkalinized solution is almost 
identical but reversed from that change which occurred during the alkaliniza- 
tion. Plate IV-C shows the tivo sides of the curve to be mirror images of 
each other. This is of course in accord with theory. Plate IV-K shows that 
this same relationship holds for the commercial preparations. Ai’sphenamine 
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G seems to be somewhat different from the rest in that it exhibits a sharper 
break at the point of alkalinizatioii. 

Table "KVl gives a comparison of the Ph changes of the respective solu- 
tions during acidification. Although some difference occurs in the middle 
of the precipitation region, it is not as great a variation as was found in a 
similar spot during alkalinization. (Part I.) The .figures show that as far 
as chemical reaction goes there is no difference between that occurring in 
the acid solution or the alkaline solution. On the other hand, the difference 
in the conductance of the two solutions illustrates most strongly a difference 
in the physical condition of the arspheiiamine molecule within the solutions. 



It is to this physical condition that tlio cause of the toxicity and therapeutic 
activity must be traced. 

In view of the fact that an isotonic saline is recommended by certain 
clinics (Pordyee, Rosen and ilycrs, 1923) as a diluent of an alknliiiizod 
solution to be used for intravenous injection, it was thought worth Avliilc 
to examine an isotonic arsphenamino solution in order to determine the effect 
of the electrolyte on the bcliavior of the arsphenamino molecule in solution. 
A series of solutions wore made up in the regular manner from arsphena- 
mine C and to each the equivalent of 0.85 gm. NaCl was added per 100 c.e 
solution. The specific conductivity of 0.85 gm. NaCl in 100 c.e. was deter- 
mined and taken as a blank. This value nhen .subtracted from tbe con- 
ductances of the respective isotonic arspheiiamine solutions gave tlic con- 
ductance of the arspheiiamine as such. Now, if these values for the 
conductance- of the arsphonamine, when plotted in the usual manner against 
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tlie alkali and acid used, showed any marked deviation from the original 
curve, such a divergence must have been due to the effect of the excess of 
electrolyte. Although only preliminary experiments have been completed, 
a divergence was noted. No minimum was found in the entire curve. In- 
stead, the conductance values increased throughout the alkalinization as well 
as the acidification. 

The conductance of the arsphenamine itself is indicated roughly by the 
dotted curve on Plate III-C. This abnormal eondiietivity throughout the 
entire curve suggests the presence of the colloidal electrolyte in the acid as 
well as the alkaline solution. Also, macroscopieally there was a difference 
in the solutions which contained a precipitate. There the precipitate is non- 



Plate IV-K. 


sticky and it tends to form small dense particles in contrast to the gelatinous 
nature of usual precipitates. This would be expected from colloidal generali- 
zations. 

It was observed that upon standing, a sealed, alkalinized solution slowly 
acquired a red coloration; it became turbid and finally there settled a re 
gel leaving a colorless supernatant liquor. Gel formation under these con 
ditions required a period of at least three weeks. An attempt was ma e o 
ascertain the course of this transformation by follo\ving it with ^ 

and hydrogen-ion measurements. For this purpose a solution o a va 
arsphenamine was sealed in 50 c.c. Erlenmeyer flasks which were k^ept a 
25° in an air bath. Plate VI shows how these respective factors^ chang 
with time. Ph values dropped slightly, a fact which could no be m accorU 
with an hydrolysis of the sodium salt and the deposition o 
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red gel. It ■was observed that if a txirbid solution was exposed to the air 
for a few minutes and then resealed, that the final supernatant liquor had 
a green coloration, a phenomena which is often noticed in a solution made 
up of dry salvarsan sodium. Doubtless, this change is due to some stnictural 
polymerization as atmospheric oxidation results in a brownish black residue. 

The irregularity of the conductivity curve, the deviations of which are 
beyond the experimental error, merely emphasizes the complexity of the re- 
arrangement. The turbid solutions poisoned the electrodes and consequently 
measurements could not be obtained beyond that point. 

At present it does not seem possible to correlate the various minor 
discrepancies which have appeared in the different phases of this investiga- 
tion. Although it is clearly recognized that the disturbing influences such 



as hydration, polymerization, etc., might affect the position of the minimum 
conductivity and consequently shed uncertainty upon the indicated position 
of the isoelectric point, the fact that the found minimum has been so con- 
sistent tends to show that these outside effects have been negligible. Among 
the arspehnamines examined were preparations of French, German, and Amer- 
ican manufacture as well as materials which were very soluble together with 
those difScultly so. It would seem that if the possible disturbing influences 
were to make themselves felt that they would have shomi up clearly among 
such an assortment. 

The question of the abnormal conductivity merits study, as it is a char- 
acteristic phenomena exhibited by the so-eallcd colloidal electrolytes. ilcBain 
(1922) has applied the principle of a colloidal electrolyte to soap solutions 
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ivhicli also possess an abnormal concMctmty. Soap solutions according to 
tliis idea, are supposed to undergo an ionization which might be expressed 
by the following equilibrium. 

— + 

RNa R + Na 

n - 

(R)x 

where the dissociated fatty acid ion R is also in equilibrium with an aggre- 
gate of itself which possesses an accumulated charge. This aggregate is 
termed “ionic micelle” and to it, by virtue of its aceumuRted charge, is 
attributed the abnormal conductivity. In . the case of soap, i.e., the salts of 
fatty acids, true solution exists only in great dilutions under which condition . 
little or none of the ionic micelle form is present. Only in such cases do 
soap solutions show a normal conductance. 

Now consider this principle as aj)plied to arsphenaminc solutions: The 
ionization of the sodium salt would be : 

CAsCoH 3 HNoO),Na„ ^ (AsCoITsHN^O)^ + 2 Na 
(ASC0H3NH3O) X 

On the other hand, the ionization of the dihydrochloride might be expressed: 

•f "h “ 

(AsCcHaOHNHal^Ch ^ (AsCoH 30 HNH 3 )o - 1 - 2 Cl 

n 

4- *f 

(AsC.H-OHNH-) X 

This investigation has shown that in the solutions studied, abnormal 
■conductivity, indicating the pi’esence of the ionic micellae of the colloidal 
electrolyte, became manifest at the Ph of about 10.5. At that hydrogen-ion 
concentration the anion (AsCoHsNHoO) must be present to some extent 
in the form of the ionic micelle. Plates III (A-K) show that the conduc- 
tivity increased in an abnormal manner after the addition of 1.0 or 2.0 c.c. 
0.1 N HCl had been added per 0.1 gm. sample to the alkalinized solution. It 
is possible to conceive that just at those points a sufficient concentration of 
Na-ions has been built up, due to the NaCl formed by metathesis, to suppress 
the normal ionization which instead of resulting in the increase of molecular 
arsphenaminc, causes a building up of the ionic micellae. On the other hand, 
in the isotonic solutions, where there is an excess of the neutral electrolyte 
present at all times, the ionic micellae are built up at the expense of the true 
ions. Consequently, instead of a decrease in the conductance upon alkalmi- 
xation of the hydrochloride there is found the constant increase. 

The presence of ionic micellae in arsphenaminc solutions might prove an 
explanation for the paradox presented by the work of Voegtlin and Johnson 
■(1924) on the relationship between the viscosity and the toxicity of the drug. 
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They found in the hydrochloride solutions that the most viscous -were the 
most toxic •while upon alkalinization the most viscous hydrochlorides be- 
came the least toxic. This difference in the acid and alkaline solutions could 
not be explained. 

This investigation has pointed out that the colloidal electrolyte, i.c., the 
ionic micelle form, as indicated by the abnormal conductivity did not make 
itself manifest in the hypertonic solutions until after such a solution had been 
alkalinized and its Ph lowered by the addition of acid. A similar drop in the 
Ph of the alkalinized solution must occur when the solution is injected intra- 
venously, due to the buffer action of the blood. The alkalinized solution then 
contains the ionic micelle form of the drug. On the other hand. Plates IT 
(A-IC) show that as the alkalinization of the hydrochloride proceeds and the 
Pji value increases, that the conductivity drops suddenly into a region which 
is characterized by the molecular fonn of the drug and a subsequent absolute 
precipitation of the base before the Pn of the blood stream is reached. Un- 
doubtedly the extreme toxicity of the dihydrochloride and the monohydro- 
chloride is because of the fact that, due to the buffer action of the blood, such 
solutions must pass through this point of minimum conductivity where for 
the most part only the molecular base can stay in solution. Such a con- 
dition would lend itself most readily to the formation of emboli which are 
always to be found following a fatality caused by such an injection. Un- 
doubtedly, the aggregated ion would be in a physical state much more suit- 
able for its union, possibly with some protein in the blood stream than would 
be any molecular form of the base. Such a combination would favor longer 
retention and would lesson the tendency for direct precipitation by electrolytes. 

SUMMARY 

1. A study of the alkalinized solution of arsphenamine has been made 
with the purpose of obtaining information as to its physical and colloidal 
nature. 

2. The conductance of salvarsan sodium solutions docs not drop to a min- 
imum when the solutions are acidified to the dihydrochloride; instead it con- 
stantly increases. 

3. When freshly alkalinized solutions arc acidified, the conductivity meas- 
urements show a minimum after 1.0 or 2.0 c.c. of 0.1 N HCl have been added 
per 0.1 gm. sample. No minimum occurs at a Ph value corresponding to that 
of the isoelectric point found during the alkalinization of the dihydroehloride. 

4. Ph measurements show that the changes in the solution upon the 
acidification of an alkalinized solution arc identical and the reverse of those 
occurring during the alkalinization. 

5. Conductance measurements, on the other hand, show that there is a 
physical difference between the acid and alkaline solutions of arsphenamine. 
The abnormal conductivity shown in the latter indicates that arsphenamine is 
a colloidal electrolyte, 

6. Observations were made upon the changes which take place in an 
alkalinized solution upon standing. 
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7. An isotonic arsphenamine solution shows no minimum eondnetanee 
either npon alkalinization or subsequent acidification. 

8. An explanation is offered for the abnormalities found in the con- 
ductivity measurements in the different solutions which is based upon McBain's 
conception of an ionic micelle found in solutions of colloidal electrolytes. 
This offers a possible explanation of the differences between the toxicities of 
the acid and alkaline solutions. 
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A PHAEhlACODYNAmC STUDY OP THE ANTHELhIINTIC PEOPER- 
TIES OP TWO OILS OP CHENOPODIUkP' 


By a. Eichard Bliss, Jr., A.M., Phm.D., M.D., Memphis, Tenn. 


INTRODUCTION 

T hese investigations were prompted by the facts that (1) the supply of 
oil of Cheiiopodium (“American Oil of Wormseed”) is inadequate for 
human and animal medication, and (2) the resulting high price of the “Mary- 
land Oil of Cheiiopodium” is consequently preventing the extensive use of 
the drug in the treatment of domestic animals, a field in which it is much 
needed.^ 

In 1854 an article by Garrigues" described the Southern (U.S.) and the 
Western (U.S.) Cheiiopodium plants, and accredited the oils distilled from 
both varieties with equal anthelmintic properties. During the same year, 
very shortly after the appearance of this article, another paper® was pub- 
lished by a second writer protesting against Garrigues’ statements concerning 
the efficacy of the oil distilled from the Western plants (“Western Oil of 
Cheiiopodium”), but offering no proofs of the superiority of the oil distilled 
from the Southern plants (“Maryland, Baltimore, or Southern Oil of Cheno- 
podium”). 

The second article referred to is probably responsible for the generally 
accepted opinion that oil of Cheiiopodium, conforming to the requirements 
of the United States Pharmacopoeia,* can be produced only from Chenopodium 
amh'osioides, var. antlichnintkwn cultivated in Carroll County, Maryland. The 
work of WirtlU on an oil distilled from plants grown at the University of 

•From the laboratories of Physiology and Pharmacology, University of Tennessee, C 
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•Michigan Botanical Gardens apparently substantiated this opinion. The con- 
clusion of AVirth and others, that the inferiority of the Western oil of Clicno- 
podiura was due to a low Ascaridol content, was apparently based entirely 
upon the low specific gravity of the Western oil they had obtained. 

Schimmers reports” indicate that Ascaridol, which apparently corresponds 
to the heavier fraction obtained in the distillation of oil of Chenopodiuni, is 
the part responsible for the anthelmintic properties of the drug. Although 
this statement has not been proved and no reasons for the conclusion have 
been stated, it has been generally accepted. Hall and Hamilton^ demon- 
strated that although Ascaridol is anthelmintic, it is also a very active gastro- 
intestinal irritant; while the lighter fraction of the oil is more anthelmintic 
and decidedly less irritating. Salant and Nelson” found Ascaridol 30 per 
cent more toxic than oil of Chenopodiuni. 

The reports of Schimmel” and the investigations of Nelson’” and of 
Bussell” indicate that the failure of AVirth and other workers to obtain a 
satisfactory oil from plants cultivated in tlie Jliddle AA’cst was probably due 
to the faulty methods of distillation employed. IConants’s’” work substantiates 
the foregoing statement, for the oils prepared by him from Chenopodium 
plants cultivated in the Middle AA’est meet the U. S. pharmaoopeial spcci- 
floations. 

Although a eonsiderable number of pharmaeodynamie investigations of 
the anthelmintic properties of oil of Chenopodium (“Maryland Oil’’) have 
been carried out (particularly by Hall, Hamilton, AVidgor, Poster, AABlson, 
and Salant and ooworkers), and while it is probably true that some of the 
oils used in these investigations wore admixtures of the Maryland and the 
AVestern oils, up to the present time no pharmacodynamic studies have been 
made of the pure, unmixed AA’estcrn oil or of the oil distilled from the wild 
Chenopodium of the Middle AVestern states. 

MATERIALS AND JIETHOD 

My pharmacodynamic investigations were carried out on three samples 
of oil of Chenopodium distilled by Koiiantz.” One of the samples was an oil 
(S/G O.OGe*) distilled from plants which had been shipped from Carroll 
County, Maryland (referred to in this study as “Maryland Oil of Cheno- 
podium”) ; a second was a sample of an oil (S/G 0.970) distilled from plants 
cultivated in Adams County, Illinois, (called “AA’'estern Oil of Chenopodium” 
in this article) ; and the third was a sample of an oil (S/G 0.964) derived 
from cultivated wild wormseed plants found in Adams County, Illinois, (the 
“AVild AA’'estern Oil of Chenopodium” hereafter referred to). 

Because of the fact that oil of Chenopodium in single therapeutic dose 
has a decidedly higher efficacy against ascarides than is shown by any other 
anthelmintic, the common ascaris of the dog was used as the test worm in 
determining the anthelmintic value of the three oils studied. Other varieties 
of worms found in the experimental animals were disregarded. Hall and 
Poster,” and Hall’”' ’" established the superiority of oil of Chenopodium as an 

•U. S. P. IX requirement; 0.935 to 0 980. 
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asearicide iu dogs. Their, results slioived that the oil has no equal for the 
removal of ascarides, since it will, in the vast majority of cases, remove 100 
per cent of these ivorms present in the dog. Clinical observations have shoivn 
that the oil is apparently about as effective, when properly administered, 
against ascarides in man. Hall and Foster^’’ experimentally established its 
efficacy against ascarides in swine; Hall, 'Wilson and Wigdor^® in the horse; 
and HalF® in the eat. 

The method employed by the writer was that of Hall and Poster,®® i.e., 
the collection of all worms from the feces after the treatment and from the 
dog postmortem. The standard dose of oil of Chenopodium used throughout 
the investigations was 0.1 mil per kilo, the amount conclusively established 
by HalP^ as being capable of removing all ascarides from the dog in the 
great majorits’’ of cases. The apparatus employed was that advocated by 
HalP® for examining feces for evidences of parasitism. The oils were adminis- 
tered in soft, elastic capsules®® according to the practical dosage recom- 
mended by Hall:®* viz., 5 minims for dogs weighing ten pounds or less; 10 
minims for dogs weighing ten to twenty pounds ; 15 minims for dogs weighing 
twenty to thirty pounds; not to exceed 20 minims for dogs weighing over 
thirty pounds. One fluidounce (30 mils) of castor oil was given immediately 
after the oil of Chenopodium. The investigations of Hall and 'Wigdor®®-®® 
and Hall and Hamilton®" indicate that the administration of castor oil 
immediately after the oil of Chenopodium is of extreme importance, since 
it is protective and not merely purgative. Oil of Chenopodium is decidedly 


Table I 


Wlsteux Oil of Chexopodium 


DOG WT. IN OIL CIIEX. CASTOR OIL 
NO. KILOS IX IIIXIMS I.X .MILS 




DIGEST. 

TRACT 



6 

0 

Normal 


1 

10 

0 

Normal 

1007o 

2 

7 

0 

Normal 

100% 

3 

9 

0 

Normal 

100% 

4 

IS 

0 

Normal 

100% 

5 

11 

0 

NoiTnaJ 

100% 

6 

4 

0 

Normal 

100% 

7 

7 

1 

Normal 

87.5% 

S 

21 

0 

Normal 

100% 

9 

2 

0 

Normal 

100% 

10 

8 

0 

Normal 

1007o 

11 

2 

0 

Normal 

100% 

12 

9 

1 

Nonnal 

90% 

13 

14 

0 

SI. Inflam. 

100% 

14 


NoiTnal 
SI. Inflani. 
Normal 
Normal 
Normal 
Normal 
Normal 
SI. Inflam. 
Normal 
Normal 


1 ; Average efficacy against ascarides, 9S.S5 per cent. 
2: Percentage showing slight inflammation, l-.o pei 
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poisonous, constipating, and a gastrointestinal irritant. Castor oil retards 
the absoi-ption of tlie oil of Chenopodium, distributes it over a larger surface 
of the gastrointestinal mucosa, and promotes elimination. My own obser- 
vations substantiate the foregoing statements. Salant and Nelsoir® also 
demonstrated that certain fi.xcd oils are of value in preventing poisoning by 
oil of Chenopodium. 

Each experimental dog, housed in a separate, thoroughly cleaned cage, 
was given no solid food for twenty-four hours. Early the following morning 

Table II 


Wild 'Western' Oil of Chen'opodium 


NO. 

DOQ 

NO. 

WT IN 

KILO.S 

OIL CHEN. 

IN IIINIMS 

C.\,SrOR OIL 

IN MILS 

NO. 

ASCARIDES 

IN STOOLS ' 

NO, 

ASCARIDES 

POSTMORTEM 

DIOEST. 

TR.4CT 

EPnCACT 

AOAINST 

\KC UtlDES 

NO. 

1 

42 

G 

10 : 

30 

2 , 

0 

Normal 

100% 

1 

2 

43 

7.75 

1 10 

30 

g ' 

0 ' 

Not mal 

1007c 


3 

44 

10 

1 16 

30 

3 1 

0 1 

Normal 

100% 

3 

4 

43 

16 

20 

30 

18 ! 

o 

SI. Infltim. 

00% : 

4 

5 

4S 

15 

1 20 

30 

4 

0 

Normal 

100% 

5 

G 

51 

8 

10 

30 

IG 

0 

Normtil 

1007c 

6 

7 

! 52 

1 10.5 

15 

30 

2G 

2 

Normal 

93% 

7 

8 

54 

11.5 

15 

30 

11 

0 

Normal 

100% 

S 

9 

55 

1 16 

20 

30 

4 

' 0 

SI. Inflam. 

100% 

1 D 

10 

5G 

' 17 

20 

30 

1 

0 

Normal 

100% 

10 

11 

59 

1 8.5 

10 

30 

8 

1 n 

Normal 

1007c 

1 11 

12 

62 

1 G.75 

10 

30 

2 

0 

Normal 

1007c 

12 

13 

Qi 

1 9.5 

1 10 

30 

1 

, 0 

Normal 

1007e 

, 13 

14 

67 

! 10 

15 

30 

20 

0 

SI. Inflam. 

1007c 

U 

15 

GS 

4.5 

, 5 

30 

6 

0 

Normal 

1007fl 

15 

IG 

G9 

G 

10 

30 

3 

' 0 

Normal 

1007c 

10 

17 

71 

13.5 

15 

30 

8 

2 

Normal 

S 07 „ 

17 

IS 

72 

12 

IS 

30 

! 12 

0 

Normal 

100%. 

18 


Note 1 5 Average efficacy against oscarldes. 97.77 pei cent 
Note 2: Percentage showing slight inflamination. 16.66 per cent. 


Table 111 

JlArAXAND Oil op CiiEXoroDiuji 


NO. 

1 

DOG 

NO. 

WT. IN 

KILOS 

OIL CHEN. 
IN minims' 

CASTOR OIL 

IN MILS 

NO. 

ASCARIDES 

IN STOOLS 

NO 

ASCARIDES 

PO.STMORTESr 

DIGEST. 

TRACJT 

EFFICACY 

AOAINST 

VSC-tRIDES 

NO. 

1 i 

73 

1 12 

35 

30 

22 

0 

Normal 

100% 

1 

2 

74 

1 15 

20 

30 

1 12 

0 

SI. Inflam. 

100% 

2 

3 1 

77 

6 

10 

30 

1 3 

0 

Normal 

1007o 

3 

4 

79 

7.5 

1 10 

30 

1 5 

0 

Normal 

100% 

4 

5 

SO 

8.5 

10 

30 

16 1 

0 

Normal 

100% 

5 

6 

SI 

10 

1 35 

30 

s 

0 

Normal 

ioo7o 

G 

7 

82 

1C 

! 20 

30 1 


0 

SI. Inflam. 

100% 

7 

8 

84 

15.5 

20 

30 ' 

1 ! 

0 

1 Normal 1 

100% 

s 

9 

86 

34.5 

20 

30 

10 

2 

' Si. Inflam. 

90% 

D 

10 

87 

9 

10 1 

30 


0 

Normal 

100% : 

10 

11 

88 

8 

10 1 

30 

9 i 

0 

Normal 

100% 

31 

12 

90 

12.5 

15 1 

30 

6 i 

0 

Normal 

100% 1 

12 

13 

. 91 

11.75 

15 

30 

s 1 

1 2 

Normal 

so% 

1.3 

14 

92 1 

6 

10 

.30 

3 i 

! 0 

Noimai 

100% 

14 

15 

94 

7 

10 

30 

8 ' 


Normal 

1007 , 

1 ^6 

36 

95 , 

10 

15 

30 

D j 

' 0 

Normal 

100% 

' IG 

17 

90 1 

13.5 

15 

1 30 

19 

0 

Normal 

ioo7o 

17 

18 

98 

7,5 

10 

' .30 

.3 

0 

Normal 

100% 

IS 

19 

102 1 

12 

15 

1 30 


0 

Normal 

100% 

19 

20 ' 

104 

15 1 

20 

' 30 

30 1 

0 

Normal 

100% 

20 


Note 1: Avernee efficacy against ascaride.s, 98.5 per cent. 
Note 2: Percentage shoeing slight inflammation. 15 per cent. 
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the oil of Chenopodiiim and the castor oil were administered. No food was 
given for at least three hours after the drugs. All feces passed during the 
following five days were carefully examined for ascarides. At the end of 
the fifth day the animal was killed (shot), and the alimentary tract from the 
esophagus to anus was slit and examined for ascarides and lesions. 

The results of the study are tabulated in Tables I, II, III, and IV. 

SUMIilARY 

In Table 1 there are twenty-four dogs with a total of 267 ascarides; an 
average of 11 + per dog. Of these worms the treatment with the 'Western oil 
of Chenopodiiim removed 263. The treatment was, therefore, 98.50 per cent 
effective against ascarides, a value extremely close to the mathematical aver- 
age efficacy in Note 1, Table I. 

There are eighteen dogs in Table II with a total of 161 ascarides ; an aver- 
age of 9 - per dog. The treatment with the wild Western oil of Chenopodium 
removed 155 worms, and was, thei'efore, 96.27 per cent effective, which is a 
little less than the mathematical average efficacy in Note 1, Table II. 

Table III shows twentj^ dogs with a total of 192 ascarides; an average of 
9.6 per dog. The "Maryland Oil of Chenopodium treatment removed 188 of 
the parasites, and was consequently 97.91 per cent effective, a small fraction 
less than the mathematical average efficacy m Note 1, Table III. 

The foregoing figures are tabulated in Table IV. 


T.\ble IV 


xo. 

on. 

xo. or DOGS 

XO. .\sc.um>ES 

IX STOOLS 

XO. .\SC.\KIDES 
rOSTMORTEM j 

PER CENT 
EmCACT 

XO. 

1 

Western Oil 

24 1 

263 

4 

9S.50 

1 

3 

Wild Western Oil 

IS 

loo 

6 

96.27 

2 

2 

Maryland Oil 

20 

ISS 

4 

97.91 

S 


The average efficacy of the three samples of oil was, therefore, 97.56 
per cent. 

Examination of the digestive tracts of the animals showed a slight degree 
of inflammation in three dogs of each of the three series, or a total of nine 
animals out of sixty-two. This small percentage (14.5 per cent) and the very 
mild degree of inflammation found indicates that this possible phase of the 
action of the oils of Chenopodium, in the dosage employed, may be disregarded 
in the cases of all three oils unless the animal already shows a gastroenteritis. 
It is interesting to note that practically all the cases showing inflammation were 
among the heavier dogs which had received a larger dose of the oil. The 
reader is referred to Hall’s study-® of the lesions due to agents used in killing 
experimental dogs in anthelmintic investigations. 

CONCLUSIONS 

This study has shown that oil of Chenopodium properly distilled from 
plants cultivated in the Middle Western states is as efficacious in dogs against 
ascarides as the Maryland oil of Chenopodium. On the basis of the experiments 
with dogs I venture to state that these findings apply also to man. 
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I am indebted to AV. A. Konantz of Quincy, 111., for the samples of the 
oils used in this study; and also to Sliss Pearl Waddell, A.B., and to C. H. 
JIcnge, A.B., for valuable tcelinieal assistance rendered during the investi- 
gations. 
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THE LEUCOCYTIC PHASE OF HEMOCLASTIC SHOCK*= 


By Wm. S. Middleton, M.D., and Ethel Thewlis, Madison, Wis. 


S INCE tlie comprehensive report of Widal, Abrami and laneoveseo,^ the 
crise hemoclasique has been subjected, to renewed scrutiny and criticism. 
Tile phenomena constituting this unusual reaction following the ingestion of a 
glass of milk were definitely held by the group working with Widal to result 
from a failure of the proteopexic function of the liver. In a word, clinically 
by a disturbance of the hepatic function in relation to its proper fixation of 
the split products of protein digestion, a syndrome develops which closely 
simulates the experimental results of peptone injections or those of a tem- 
porary Eck’s fistula. To this explanation of a protein responsibility for the 
resultant leucocytic fall, arterial blood pressure fall and alterations in the 
coagulability and the refractive index of the blood, most authorities subscribe. 
Brown- has analyzed the clinical value of this procedure and concluded that 
the observations on the blood pressure and the numerical white cell counts 
constitute adequate criteria for practical purposes. Feinblatt,® in a study of 
eighty healthy men, firmly established the normal oecurrenee of a leucocytosis 
on the ingestion of a glass of milk. This eonfiimiatory observation of the 
normal reaction lent particular significance to the oecurrenee of a leucocytic 
decline under similar conditions. 

The crise hemoclasique is almost constantly observed in cases of catarrhal 
cholangitis; and the time-honored belief of an error in fat metabolism in this 
condition led to an investigation of the element of milk responsible for the 
depression of the leucocytic reaction in these cases. Widal and his coworkers^ 
have reported absolutely negative results from tests in which the carbo- 
hydrate and the fatty elements of milk were exhibited alone; whereas casein 
in amounts corresponding to that contained in a glass of milk gave a prompt 
and severe reaction. f 

Since elsewhere in this review of the subject these workers had ui’ged 
the qualitative rather than the quantitative nature of the hemoelastic shock, 
it was deemed advisable to reduce the component elements of milk to smaller 
quantities retaining their relative proportions. Therefore, while the control of 
whole milk was kept at 200 gm., the quantity of the component elements was 
in each case divided by two, anticipating quantitative rather than qualitative 
alterations in the curves. Casein, butter-fat and lactose were used then in 
these observations in the amounts found in 100 gm. of whole milk. Lactal- 


*FTom The Department of Clinical Medicine, tJniversitj'^ of Wisconsin. 

KeccivecI for publication August 5, 1924. 

tD'autre part, nous nous sommes assures que, dans le lait, ce ? net's I’in- 

azot^s qui d^terminent I'h^moclasie digestive: car chez des sm'Jts qui pr^sentaie P s 
/Tn Co tifiiiide in crise hAmoel.isioup caractdristjque, ni 1 absorpLon d Iij drat 


alteration ae requinore nemuuiiue. i-ar eunnc, - - ; . . , 

dose correspondent celle contenue dans 200 gr. de lait, on obtient une reaction 
et particuIiSrement pr^cose. 
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humin, as such not being available, was given in the form of whey, realizing 
that lactose in amounts but little below that of whole milk was likewise ad- 
ministered in this procedure. After establishing the normal count in each case, 
at the same hour, on successive days the several tests were applied. The 
white cell counts were made every 20 minutes for three hours after the in- 
gestion of the element to be tested. The curves in the three eases followed 
are appended. The whole milk curve is in each instance drawn in broken 
linos with the several curves of its component elements in solid lines for 
eompai’ison. 



Analysis of these curves reveals certain obvious and illuminating facts. 
In none has an alimentary ieucocytosis succeeded the ingestion of whole 
milk. The time of appearance of the leucocytic depression is inconstant as 
is also its degree. Three successive falls in the leucocytic curve may be 
traced in each instance. Contrary to the results of ^Y5dal,' casein showed a 
true shock response in only one of the two eases studied. In only the early 
phase of Case II does the curve of casein follow that of whole milk. The 
curves for whey, containing the other protein constituent of milk, arc very 
bizarre, and incapable of reconciliation wdth their parent curves. Bnttcr-fat 
on the other hand shows a resemblance to the whole milk curves in two of 
the three cases. Lactose significantly conforms most closely of all the studied 
elements of milk to the basic whole milk cim’C. This concurrence is best 
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exemplified in Cases 11 and III, wherein the form of the curves is very similar 
and only the time element varies. In Case I the degree of fluctuation in the 
lactose curve is greatly reduced as compared with whole milk, but the form 
of the curves coincides. The occurrence of -a typical reaction on the inges- 



tion of water in Case in easts doubt on the significance of the organic factor, 
protein or otherwise, in the causation of the blood changes. The degree of 
leucocjdic fall unth the reduced proportions of the elements of milk as com- 
pared with the basic curves of whole milk is surprising in many instances. 
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Clearly no conclusion can be dl•a^vn from such scanty data. However, 
the indication is clear that a protein element is not essential for the produc- 
tion of hemoclastic shock in cases of catarrhal cholangitis. The whole in- 



teresting subject of hemoclastic shock should be critically analyzed before 
clinical deductions can be accurately drawn. 
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THE DISTEIBUTIOX OF PHOSPHORUS COMPOUNDS IN THE BLOOD 

IN TUBERCULOSIS^' 


Br K. Lucille JIcClusicev, Ph.D., Chicago, III. 


I. IXTKODUCTION 

I T is a well established fact that phosphates are indispensable for the 
growth of the tubercle baeillns. The phosphorus is utilized imdoubtedly 
for the formation of the nucleic acids of the nucleoproteins and the glycero- 
phosphoric acids of the phosphatides, both of which are without question 
necessary for cell life. 

In view of the important role of phosphorus in the metabolism of the 
tubercle bacillus it was considered worth wMle to study the distribution of 
phosphorus compounds in the cell and plasma and ascertain if possible, any 
tendencies toward progressive clianges concomitant with the various stages 
of tubei’culosis. 

EXPEUniEXTAL 

Experimental data were obtained on the corpuscle-plasma ratio, the total 
phosphorus, the lecithin, the acid soluble, and the inorganic phosphorus of 
both whole blood and plasma. Prom the above, the cell content was cal- 
culated. 

The subjects were male patients from the Municipal Tuberculosis Sani- 
tarium of Chicago. The blood was drawn before breakfast and coagulation 
prevented by sodium oxalate. The phosphorus determinations were made 
according to the author’s^ method using trichloracetic acid as the protein pre- 
cipitant, and the Siuidstroem-Bloor^ technic was used for the hematocrite 
readings. 

The classification of the subjects is the same as that used in an earlier 
work® and is based both upon quantity and type of involvement. The dia- 
grammatic scheme shows gi’aphically the various courses over which the 
disease may travel. (See Chart I.) 

Group n is considered to be rather transitory and therefore difficult to 
classify. The early stages of the disease would a priori be of the neuti’al 
type (i.e., neither the destructive exudative type nor the proliferative healing 
type, hut between these two extremes), with a moderate amount of involve- 
ment. This group is designated as III on the chart and represents a condition 
definitely recognized as tuberculous and first removed from the normal one 
in this scheme of classification. From Group HI the disease may travel over 
one of three courses, viz.: HI to IV; III to II to T; and III to II to I, depend- 
ing upon the type and quantity of the involvement. 

‘From the I>ahoratories of tlie Municipal Tuberculosis Sanitarium, Chicago, III. 

Received for publication, August 2, 1924. 
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The results of the analyses expressed in mg. of orthophosphoric acid per 
100 c.c. of whole blood, plasma, and cells (calculated) are given in Table I. 
A cytologic study is reported in Table II- 

DISCU.SSION 

The variations within the groups are no greater than in normal subjects 
so that the averages of these various groups arc assumed to bo representative 
of the particular condition. All comparative studies arc therefore based upon 


Sboninc tho St^Boa and Cooraa of Ta^ereolo'^ls. 
IbaalTO loTolTezant 

Group I Crotg» 11 Troup 7 



Ifisderata InvoLroaent 

Chart I. 


• • •• • • . . 
•r a. a • 



Chart II. Chart III. 


tlicse averages. It is to be regretted that more subjects were not available 
for Group V, but very few patients of this class remain in a sanitarium. 

In order to show cliaiigcs in the distribution of pbosphorus compounds 
as the disease passes through the various stages, it was thought best to use 
Group in as tiie basis for such comparison, .since all file other groups have 
emanated from this particular one. Table III shows the percentage devia- 
tions from Group m as calculated from Table I. These percentage differences 
are graphed in Charts II, III and IV 

It is to bo borne in mind that these comparisons arc based upon ctiual 
volumes of corpuscles, plasma, and whole blood (100 e.c.l. Equal volumes 
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of cells do not necessarily contain the same number of cells. The number is 
a function of the size of the individual cell. Thvis a study of changes vithin 
the cell should be based upon the content of the individual cell rather than 
upon unit volume. 

That the average cell volume of Group III is about normal is evident 
if five million red cells, and a corpuscle volume of 45 per cent be taken as 
the average for the noi’mal male, since the latter figures vould give an aver- 
age cell volume of .90 x 10 - 10 e.c. 

From the red cell coiint, the eorptxscle volume, and the phosphorus con- 
tent per 100 c.c. of cells, the concentrations of the various phosphorus com- 
pounds in the cell were calculated and are given in Table JY, together with 
percentage changes in the size of the cell, in the corpuscle ratio and the 
phosphorus quotient. The data in the last three columns of the table are 
expressed in percentage variations from Group m. 


Table 1 


Phosphoric Acid Coktest of Blood or Tvberculol's Patients Mg. of H 3 PO^ per 100 c.c. 


COK- 


INITlAiS -AXD 


CLASSl- CUSCLE 
FICA- PLASMA 


TOTAL phosphorus | LECITHIX PHOSPHORUS 


CASE NO. SEX date RATIO 






GROUP 

COPu PL. 

WHOLE 

BLOOD 

PLAS- 

MA 

CELLS 

(C.CLC.) 

; WHOLE 
i BLOOD 

PLASMA 

1 CKLXjS 
, (CALC.) 

M. L. 

(17973) 

ai 

10-29-23 

I 

40.4 59.C 

122.3 

29.9 

258.6 

33. S 

IS.l 

■ 56.9 

F, VT. 

(16S91) 

M 

12-21-23 

I 

32.0 68.0 

116.6 

35.6 

2SS.7 

33.5 

22.2 

57.5 

ai. L. 

(1S253) 

ar 

2-12-24 

I 

33.6 66.4, 

146.5 

35.6 

365.7 

31.1 

21.2 

67.5 

A. 0. 

( 5654) 

ai 

2-12-24 

I 

37.1 62.9 

125.0 

35.0 

272.2 

36.7 

23.9 

5S.4 

C. M. 

(IS'454) 

ai 

2-18-24 

I 

40.0 60.0 

149.6 

33.0 

323.7 


19.1 

53.7 

A. M. 

(1S453) 

ai 

2-18-24 

I 

34.6 65.4, 

140.4 


353.1 

28.3 

14.7 

54.3 

AVERAGE GROUP I 


36.2 63.7 

133.C 

31.1 


32.7 

19.S 

1 58.0 

J. S. 

(14581) 

ai 

11-12-23 

II 

47.6 52.4 

132.5 

39.9 

234.4 

40.9 

29.9 

53.3 

A. J. 

(16275) 

ai 

11-12-23 

II 

47.0 53.0 

129.3 

33.6 

237.2 

3S.9 

23.9 

55.9 

J. S. 

(1S036) 

ar 

1-21-24 

II 

44.7 35.3 

135.3 

43.6 

248.7 

41.5 

28.5 

57,7 

P. T. 

(ISIOO) 

at 

1-21-24 

II 

42.6 57.4 

137.3 

33.3 

277.4 

34.9 

18.7 

56.8 

J. 0. 

(1S147) 

ai 

2-21-24 

II 

36.2 63.S 

120.3 

33.2 

273.7 

36.6 

22.7 


A. S. 

(14579) 

ai 

10-29-23 . 

II 

41.4 58.6 

131.1 

35.6 

266.4 

36.3 


58.6 

AVERAGE GROUP II 


43.2 56.7 

130.9 





57.2 

J. 0. 

(17977) 

ai 

11- 8-23 

m 

3S.6 61.4, 

134.4 

36.8 

2S9.6 

39.2 

25.0 

61.9 

A. H. 

(18001) 

ar 

11- S-23 

irr 

43.4 56.6 

iir.3 

31.9 

220.2 

32.4 

21.4 

46.7 

0. J. 

(17464) 

ai 

11-22-23 

III 

44.S 55.2 

11S.6 

37.0 

221.4 

34.2 

25.2 

45.3 

F. F. 

(17924) 

ai 

11-22-23 

III 

43.8 34.2 

127.5 

42.6 

228.1 

35,7 

2S.7 

44.1 

T. M. 

(17475) 

at 

2-21-24 

ni 

44.5 53.5 

111.6 

30.5 

212.S 

.353 

20.6 

oS.i 

G, N. 

(1S202) 

ai 

2-25-24 

ni 

42.1 57.9 

118.5 

30.1 

240.1 

33.9 

17.4 

56.7 

F. C. 

(17592) 

ai 

2-25-24 

ni 

40.8 .59.2 

124.1 

32.S 

256.6 

34.0 

IS.S 

06.1 

AVERAGE GROUP 

III 


42.9 57.1 

121,7 

34.5 

239.7 

34.9 

22.4 


W. F. 

(16769) 

ai 

10-24-23 

IV 

46.3 53.7 

131.1 

35.4 

241.6 

37.3 

25.2 

51.4 

W. C. 

(179S6) 

ar 

10-24-23 

IV 

43.0 57.0 

119,2 

30.9 

236.2 

33.7 

17.8 

54.8 

J. G. 

(1S404) 

ai 

2-25-24 


3S.S 61.2 

117.9 

41.5 

238.4 

35.6 

27.1 

4S.9 

M. L. 

(18037) 

ar 

2-25-24 

IV 

42.4 57.6 

117.1 

34.5 

229.4 

34.0 

22.4 

49.7 

J. M. 

(17380) 

ai 

11-28-23 

la* 

44.3 55.7 

119.0 

32.1 

228.4 

37.9 

22.8 

56.8 

J. G. 

(1S029) 

ar 

1-21-24 

IV 

39.2 60.8 

139.1 

32.1 

305.1 


18.1 

61.2 

AVERAGE GROUP 

IV 


42.3 57.7 

123.9 

34.4 

246.6 

35.6 

22.2 

53.8 

J. W. 

( 4130)! 

ar 

112-17-23 

V 

44.2 oo.S 

118.6 

34.0 

225.5 

39.9 

21.2 

63.0 

B. K. 

(10831)1 

ar 

112-17-2? 

V 

41.0 59.0 

132.0 

34.8 : 

272.6 

42.2 

20.4 

6S.7 

ar. J. 

(13634)! 

ar 

11-22-"' 

V 

42.9 57.1 

125.5 

35.2 i 

245.6 

37.9 

26.1 

53.0 

AVERAGE GROUP V 


42.7 57.3 

125.3 

34.5 

247.9 

40.0 

22.5 

61.S 
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Contrasting Chart II with Chart V, it is evident that a rather erroneous 
impression of tlie actual conditions within the cell is obtained if such com- 
parisons arc based upon unit volume of cells instead of the coll itself. For 
this reason a comparison made upon the individual cell is considered prefer- 
able since it is the actual condition within the cell itself that is most to bo 
desired. 

It would appear from Chart II that the total phosphorus of the coll was 
increased over Group III in all groups, whereas it is actually less or equal 
in concentration with the exception of Group I. The same is true of lecithin 
and similar relations with the acid soluble phosphonis fraction exist. 

A summary of Charts III and V indicate that as the disease passes from 
the moderate involvement neutral type (Group III) to the moderate involve- 
ment proliferative tj’pc (Group IV) the only change from Group III is a de- 
crease in acid soluble phosphorus in the cell and a slight increase in the 

T.VDLI: I — COXT'D 

Pnospnor.iG Acm Contest of Blood of Tcuerculoos Patients JIg. of II 3 PO 4 rci: 100 c.c. 


ACID SOLUBLE 

riiosraoBUs 


LECITHIN reus ACID 
soluble PIIOSI’IIORUS 1 


TP — (ASP plus lp) inorganic PIIOSPnORDS 


plasma! plasma cells I PLASMAl cells IPLASMaI CEI-W 

BLOOD [ I (calc.), DLOOD | BLOOD | | BLOOD | , (CALC.) 
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Table II 


INITLALS AND 
CASE NO. 

SEX 

age 

GROUP 


VOLUME 

PER CENT 

OF CELLS 

CELL VOL- 
UME N 
10-10 
(C.C.) 

LEUCO- 

CYTES 

REMARKS 

At. L. (17973) 

M 

38 

I 

4.73 MM 

40.4 

0.85 

7.3 M 


F. W. (16891) 

M 

30 

I 

4.65 

32.0 

0.68 

13.9 

Patient died 10 









days later 

M. L. (18253) 

M 

34 

I 


33.6 



Patient died 24 









hours later 

A. 0. ( 5654) 

M 

33 

I 

4.54 

37.1 

0.81 

11.0 


C. M. (18454) 

M 

31 

I 

4.93 

40.0 

0.81 

8.6 

Patient died 5 









davs later 

A. M. (18453) 


30 

I 


34.6 



Patient died 24 









hours later 

AVERAGE GROUP I 



4.71 

36.2 

0.79 

7.7 


J. S. (14581) 

M 

49 

II 

5.85 

47.6 

0.81 

9.3 


A. J. (16275) 

M 

21 

II 

4.94 

47.0 

0.95 


Patient died 4 





5.46 




months later 

J. S. (18036) 

M 

21 

II 


44.7 

0.82 

9.8 


P. T. (18100) 

]\I 

31 

II 

4.84 

42.6 

0.88 

14.5 


J. 0. (18147) 

M 

37 

II 

4.98 

36.2 

0.72 

9.9 


A. S. (14579) 

M 

36 

II 

4.97 

41.4 

0.83 

8.8 


AVERAGE GROUP 11 

30 


5.17 

43.2 


10.2 


J. 0. (17977) 

M 

27 

III 

4.82 

38.6 

0.80 

10.6 


A. H. (18001) 

M 

27 

III 

4.47 

43.4 

0.97 

10.6 


0. J. (17464) 

M 

26 

III 

5.13 

44.8 

0.87 

7.1 


F. F. (17924) 

M 

25 

III 

4.23 

45.8 

1.08 

9.6 


T. M. (17475) 

M 

38 

III 


44.5 

0.97 



G. N. (18202) 

M 

19 

III 

4.81 

42.1 

0.87 



F. C. (17592) 


27 

III 

4.76 

40.8 

0.85 

14.0 


AVERAGE GROUP III 

27 


4.69 

42.9 

0.91 

9.8 


W. F. (16769) 

M 

27 

IV 

4.97 

46.3 

HIS 91 



IV. C. (17986) 

M 

34 

IV 


43.0 


7.8 


J. G. (18404) 

M 

68 

IV 

4.84 

38.8 


7.8 


M. L. (18037) 

]\r 

31 

IV 

4.76 

42.4 

0.S9 

0.6 


J. M. (17380) 

M 

38 

IV 

4.33 

44.3 

1.02 

7.5 


J. C. (18029) 

IM 

38 

IV 

4.98 

39.2 

0.79 

10.5 


AITSBAGE GROUP IV 

39 


4.81 

42.3 

0.88 

8.0 



]M 


V 


44.2 

0 83 

9.5 



M 


V 


41.0 

0.89 

11.6 


M. J. (13634) 

M 


V 

4.85 

42.9 

0.88 

10.4 


AVERAGE GROUP V 

44 


4.83 

42.7 

0.86 

10.5 



Table III 


Pebcektage Variations from Group III per 100 c.c. 


GROUP 

1 TOTAL PHOSPHATE 

1 LECITHIN PHOSPHATE 

I ACID SOLUBLE PIIOSPH.VTE 

CELLS 

PLAS^IA 

■WHOLE 

BLOOD 

CELLS 

PLASMA 

WHOLE 

BLOOD 

CELLS 

PLASMA 

WHOLE 

BLOOD 

I 

-f-29.4 

-4.0 

-t-9.7 

-t-11.5 

-11.6 

- 6.3 

-111 8 

-19. S‘ 

-16.4 

II 

-f 6.9 

-f5.7 

+7.5 

•llO.O 


-1 9.4 

-130 


-16.3 

IV 

-f 2.8 

0.0 

-ll.S 

+ 3.0 


-1 2.0 

- 1.0 



V 

-f 3.4 

0.0 

-12.9 

-t-18.8 


-114.5 

- 3.0 


-2.0 


plasma. Group II contains more lecithin in the plasma and about the same 
in the cell as Group III with a decrease in acid soluble phosphorus in the 
cell. Group V is charaeteriaed by a considerable increase in lecithin content 
in the cell, with a decrease in '.acid soluble phosphorus in both cell and plasma. 
It is to be noted that the lecithi i is increased in the plasma in Group II. Since 
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Group II lies next to either extreme (Groups I and V) it is rather difficult to 
speculate on the cause of this increase. It might represent the passage of 
lecithin from the cell to the plasma as would be expected in going from 
Group II to Group I, or an accumulation of lecithin in the plasma preparatory 
to entering the cell in passing from Group 11 to Group V. Group I is quite 
the opposite of Group V with a low lecithin content in both the cell and the 
plasma, with a high increase in the acid soluble phosphorus in the plasma. 
The total phosphorus of the cell in Group I is high, though both the lecithin 
and the acid soluble phosphonis are depressed. This is explained by the 
presence of a phosphorus fraction in the cell which is not included in the 
phosphatides or acid soluble groups. 

It is to be noted in Table I, Group I, that there is a difference between 
the total phosphorus and the sum of the lecithin and acid soluble fractions in 
the whole blood and the cells, but not in the plasma, indicating that this 



phosphorus fraction is confined to the cell. Within experimental error the 
sum of the lecithin and acid soluble phosphosus is equal to the total phos- 
phorus in normal individuals and this is also true in Groups II, III, IV and V. 
The significance of this phosphonis residue clearly indicates that it is a 
fraction precipitated by the cthcr-alcohol mixture and the trichloracetic acid. 
Found coincident with the terminal stage of the disease is indicative that it 
may represent a nucleoprotein or an abnormal decomposition product of the 
latter or possibly a product of metabolism of the tubercle bacillus found 
either free or bound to some phosphorus compound in the cell. 

Prom Table IV it is to be observed that the actual cell volume is decreased 
in all the groups, particularly Group I. A possible c.xplanation is that the 
water is drawn out of the cell by cither an increase in the osmotic pressure 
of the plasma occasioned by an increase in plasma solids or a disturbance in 
the water balance equilibrium between the blood and the tissues. 

The phosphonis quotient is obtained by multiplying the ratio between the 
total phosphonis in 100 e.c. of cells and the number of red cells in the same 
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volume by 10 Iii the same column, in parenthesis, are found the per- 
centage variations from Group III. The phosphorus quotients of Groups III, 
lY, and V are identical while that of Group II is very slightly increased and 
Group I much more so. 

It is not assumed that the Avhite cells are phosphorus free, but the leu- 
cocytes are relatively few in comparison to the number of erythrocytes. 

The inorganic phosphorus in the plasma is higher than previous reports 
on normal subjects. It apears to be practically equal to the acid soluble 
phosphoric acid fraction of the plasma. Denis^ has recently reported that 
there is no inorganic phosphoric acid in the cell in the normal subject, while 
t'eviously reports an average of 18.8 mg. per 100 e.c. of cells. Since 

as not possible to use the technic suggested by Denis in this study, not 
much emphasis can be placed upon the values obtained for inorganic phos- 
phate in whole blood or cells; still it may represent a comparable fraction 
which if not present as inorganic phosphate is one that may readily be con- 
verted into the same. 

Table VI .shows a contrast between Group III and the average figures for 
normal men given by Bloor.® The most notable difference lies in the decrease 
of lecithin in the cell with an increase in the acid soluble phosphorus fraction 
in both the cell and the plasma. Even in the early stages of the disease there 
appears a tendency toward a decrease in lecithin and an increase in acid sol- 
uble phosphorus. 

Charts VI and VII indicate the manner in which the lecithin and the acid 
soluble phosphates fluctuate from normal as the disease passes through Groups 
III to II to I, and III to II to V respectively. These percentage differences 


Table It'' 

aiG. OF H 3 PO 4 PER Individual Cell 


group 

TOTAL 

PHOSPHORUS 

1 LECITHIN 
PHOSPHORUS 

acid soluble 

PHOSPHORUS 

percentage 

V^UHATION OF 
CELL VOLUME 
PROM GROUP 

III 

percentage 

variation of 

CORPUSCLE 

RATIO FROM 

GROUP III 

PHOSPHORUS 

QUOTIENT 

1 

2.3S x 10-10 

.446 X 10-10 

1.74 X 10-10 

-13.1% 

-15.6 

2.3S 

(-f-S.6%) 

II 

in 

2.15 X 10-10 

2.19 X 10-10 

.4S0 X 10-10 

.477 X 10-10 

1.67 X 10-10 

1.77 X 10-10 

- S.7% 

-f 0.7 

2.15 

(-1.8%) 

2.19 


2 . 1 s X 10-10 

.476 X 10-10 

1.6S X 10-10 

- 3.4% 

- 1.0 

2 . 1 s 

(-0.4%) 

V 

2.19 X 10-10 

.524 X 10-10 

1.64 X 10-10 

- 5.4% 

‘ 

- 0.5 

2.19 

( 0.0%) 


Table V 

Showing Percentage Changes fp-om Group III in the Individual Cell 


GROUP 

TOTAL PHOSPHORUS 

LECITHIN PHOSPHORUS 

ACID SOLUBLE 

PHOSPHORUS 

i 

-lS.6% 

-6.5% 

-1.7% 

n 

-1.8% 

-to.6% 

-5.6% 

rv 

-0.4% 

-0.2% 

-5.0% 

V 

0 .0% 

+9.8% 

-7.3% 
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are obtained by comparison of the rcsiiUs in Tables V and IT (plasma) with 
the corresponding phosphorus content of the cell and unit volume of plasma 
of normal men calculated upon the basis of Bloor's figures assuming that the 
average volume of the normal male red cell is 90x10“ c.e. and that the 
number of erythrocytes' per 100 e.e. is 111 x 10> cells. From Charts VI and 




Chart ■V^. 



yn, it 5s to be noted that in general the greatest variation occurs in the acid 
soluble phosphorus of the plasma anti the lecithin content of the cell. As one 
fraction increases, the other simultaneously decreases and vice versa. There 
is a similar relationship existing between the lecithin content of the plasma 
and the acid soluble phosphorus of the cell, hut these differences are not so 
exaggerated. 
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Table YI 

Mg. of H 3 PO 4 PEP. 100 c.c. 




CELLS 



plasma 


GROUP 

TOTAL 

PHOSPHORUS 

LECITHIN 

PHOSPHORUS 

ACID 

SOLUBLE 

PHOSPHORUS 

TOTAL . 

PHOSPHORUS 

LECITHIN 

PHOSPHORUS 

ACID 

SOLUBLE 

PHOSPHORUS 

Bloor ’s Group 
Average 

248.0 

57.0 

ISS.O 

32.0 

22.1 

10.4 

Group in Av- 
erage 

239.7 

1 

52.0 

1 

193.8 

34.5 

22.4 

12.2 


SUMMARY 

1. There is a disturbance in phospliorns metabolism in tuberculosis. 

2. A decrease in lecithin content of both the cell and the plasma ■with a 
simultaneous increase in acid soluble phosphorus represents grave prognosis 
while the opposite indicates a favorable condition. 

3. Since the decrease in lecithin is accompanied by an increase in 
acid soluble phosphorus it -would appear that the latter fraction may be util- 
ized for the synthesis of leeitliin. In the advanced stages of tuberculosis there 
may be a destniction of lecithin or an inability to synthesize it, occasioned by 
a lack within the body of fatty acids, the choline residue, glycerol or per- 
haps specific enzymes. 

4. The size of the red coll is decreased in tuberculosis, except in the first 
stages, and the volume per cent of cells is decidedly decreased in the far ad- 
vanced exudative type. 

5. From Table II it is interesting to note the average age of patients in 
the different groups. It is to be observed that the youngest patients are found 
in Group III, indicating what has long been known that tuberculosis is a dis- 
ease of early adult life. That the period of healing is proportional to the 
amount of involvement is observed bj’' comparison of the two proliferative 
groups. If the disease is not arrested it passes in a few years to the terminal 
stage. 

6. The sum of the lecithin and acid soluble fractions is equal to the total 
phosphorus except in Group I, terminal stage, in which the total phosphorus 
is greater than the sum of these two fractions. This additional phosphorus 
fraction is confined to the cell and represents a group not soluble in ether- 
alcohol or trichloracetic acid. 

The author is indebted to Dr. H. C. Sweany for the classification of the 
patients used in this study and for which a kind appreciation is offered. 
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A NOTE ON THE DESTRUCTION OP GOMPLESffiNT IN IIUJIAN SERUM 
BY HEATING AT 55° C. FOR FIFTEEN MINUTES* 


Bv Gordox Ernest Davis,! 5I.S., Mobile, Ala. 


I N spite of tlie work done by Kolmcr and others on the destniction of com- 
plement in human scram by heating at 55° C, for fifteen mimitcs instead 
of from twenty to thirty minutes as formerly used, there is still an occasional 
echo of doubt as to the efficiency of the shorter period of time. To determine 
this point for myself, I tested the serum from 500 routine blood specimens ns 
they came to the laboratory from seven eoiintics over a jieriod of nearly two 
months. The 'Wassermann tests arc begun on Tuesday and Friday of each 
week. All bloods arc placed in the ice box as received and the scnim removed 
just before testing. 

I felt that if after inactivation the complement remained sufficient to 
oven weaken a small part of the r-egulation dose of colls, then a longer period 
should be used, 

A two-tube scries was set up sufficient for the sera of the day. In the 
back tubes I placed 0.1 c.c. of raw serum and in the front tubes the same 
amount of inactivated (fifteen minutes at 55° C.) scrum. Onc-tonth c.c. (one- 
fifth of the regulation dose) of the red cell suspension made np for the day 
was thou added to all tubes and the total made up to 3 e.c. with physiologic 
saline. The back tubes tiuis acted as controls on the front tubes. All tubes 
were incubated at 38° C. for one hour. 

Of the 500 sera, twenty-six failed to liemolyze before heating, i.c., these 
sera contained insufficient complement or native anti-sheep hemoly.sin, or 
both to produce hemolysis in the suspension of cells used. Of the 474 sera 
which gave complete hemolysis before inactivation, not one showed any de- 
tectable degree of hemolysis after inactivation. Five hundred sera is not a 
very long series but I feel that the results are fairly conclusive of the efficiency 
of the short period of inactivation. 


•Received for publication, Julj' 17. 1921- 
tDirector, Sloblle Branch Laboratorj'. Mobile, Ala. 
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FIBROID GUM]\IA^^ 

(JuxTA- Articular Nodules of Lutz-Jeanselme) 


By Sigmund S. Greenbaum, M.D., Philadelphia 


syphilitic gaimma in the form of moderately firm asymmetrical nodules, 
A running a characteristic course, as a rule towards ulceration in a fairly 
definite period of time, is well known; but that syphilis may be the primary 
etiologic factor in the production of very hard, often symmetrically located, 
intracutaneous and subcutaneous fibrotie nodules, almost pathognomonic 
when their clinical picture presents a certain topography, is practically un- 
known. Although the appearance of these nodules generally causes no symp- 
tomatic disturbances, they are important to recognize from a diagnostic point 
of view. There are few instances of this manifestation of syphilis, recorded 
as such, in the literature, nor have I been able to find mention of the con- 
dition in most of the current textbooks on syphilis. 

Because of the recent observation of a typical example in a syphilitic, 
who had a primary lesion eleven years previously and who presented sym- 
metrically on the elbows, on the right knee and on the left palm, very hard 
hypodermic and dermo-hypodermic nodules of six to eight years duration and 
because of their apparent rarity and the lack of uniformity regarding their 
etiologic significance, a clinical review of this combined syphilitic fibro- 
gummatous lesion and its relation to the fibromata and the juxta-articular 
nodules, so common in the orient and tropical countries, appears desirable. 
The history of the patient forming the basis for this is as follows: 

L. A., white male, salesman, aged forty-five, was referred by Alfred Cowan, March 13, 
1924, with the diagnosis of chronic sypliilis, a complement-fixation test having been per- 
formed because of recurrent attacks of conical ulcer. 

The patient was American born and had been married eighteen years. There was 
one child aged fifteen years; his wife had had one miscarriage preceding the birth of this 
boy and had one miscarriage after his birth but before the husband had contracted sj^hilis. 
The patient stated that he did not recall having any serious illness during his life except 
for the chancre which he had long since forgotten. The fibroid gummata caused him no 
trouble and were of no interest to him rvliatever. This is possibly the reason that so few 
instances of this condition have been noted in the literature. The first lesion to appear was 
on the hj’pothenar eminence of the left hand in the form of a hard nodule — the patient 
stated that it felt like a small marble riglit in the skin of the palm. The others appeared in 
the following order: left elbow, right elbow’, thenar eminence left hand and lastly on the right 
knee. They had, at no time, been painful or tender. Those over the large joints had 
been soft and "spongy” at first, readily movable under the skin and had later become very 
firm. There was no history of a secondary luetic eruption and the patient stated that he 
had never felt better in liis life. 

Examination.— The patient, an exceedingly well-preserved and well-nourished man of 
medium height, weighed 162 pounds and W’as apparently in the best of health and spirits. 


•Received for publication, August 15, 1924. 
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Except for a modoiatcly maikcd granular plmiyngitis, the no&o and throat exanimatioji 
negative. The hoait ^vas apparently normal except for a slightly accentuated aortic second 
sound. The lungs and abdominal viscera ncre apparently normal. The systolic blood pres- 
sure U'as 130. The urinalysis U’as negative. 

On both forcaims, oicr the olecranon pioccsscs, about ouc to two inches above the elbow 
tips, were very hard nontendcr subcutaneous globular nodules. Although very freely movable, 
they were attached to the ovci lying skin to a dednite degree by their superior poles. Al- 
tliough symmetrical as to position, they were not of tho same size. The lesion on the left 
elbow was much larger and about the sizo of a moderate sized hen’s egg. Of all the 
lesions, tiiis was the most easily movable under tho skin and was distinctly globular. Tho 
lesion on tlie left elbow was aljout the size of a pigeon’s egg and had a verj- small hard 
additional nodule attached to its deeper surface laterally. The nodule on tho right knee 
had the same chniactoristics as tho'=c on the elbows except that -it was much smaller. Tho 



Fig. 1. — Fibroid gumraata over olecranon processes. (Jiixta-articular nodules of Lutz- 
Jeanselme.) 


lesions on the palms were somewhat different from tho others. They wcro at the same time 
both intra- and hypodermic. They were about the size of navy beans and the skin over them 
was hj'pcrkeratotic. None of the nodules bore any relation to the bursao. 

The 'Wassermann test was four plus with all antigens and with several tochnics. No 
histologic examination was made as the patient refused to permit a biopsy. 

Treatment and EesuUs . — Within one week after tho first injection intravenously of a 
small dose of neoarsphenamine (.30 gm.), the patient noted a perceptible diminution in sizo 
of the smaller lesions on the palms. By the fourth injection, there was distinct shrinkage 
in the size of all the lesions whild the palmar lesions had lost all sensation of being nodular. 
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All th:it remained of the palmar lesions were liyperkeratotic spots. At the end of the first 
series of arsenical injections (12.6 gm.) the palmar lesions had completely disappeared and 
the juxta-articular nodules had regressed fulh' 75 per cent. There 'was almost complete dis- 
appetirance of all lesions at the end of the second series of arsenical injections which had 
been preceded by 30 intramuscular injections of bismuth. 

This ease is a typical example of a condition observed by Lntz in 1891 
and later by Jeanselme whose clinical description is classical and who gave 
it the term juxta-articular nodules.^ At that time, Jeanselme stated that the 
condition was neither sjTphilitie nor tuberculous and a practical application 
of the Bordet-Gengou phenomenon had not as yet been discovered. More 
recently, in England and America, several cases, in which the clinical pic- 
ture was similar to that of juxta-articular nodules, have been described by 
"Weber,- Goodman and Toung,^ Goodman"*- ** and Fox,® under the term sub- 
cutaneous fibroid syphilomata. That the two conditions are the same is 
admitted by Jeanselme in a recent review of the subject appearing during 
the preparation of this report,' although he does not as yet admit a common 
primary etiologie factor. 

Juxta-articular nodules, as observed by Jeanselme among the Indo- 
Chinese, are rounded or poly-lobulated, hard, indolent, lesions of varied size, 
which, as their name indicates, tend to develop or specially locate near joints. 

In this special location, they tend to assume a remarkable symmetry 
and on this, chiefly, rests their diagnostic value. The nodules are at first 
subcutaneous and freely movable but later, often become attached to the 
overljung skin. After reaching a certain point in their development, they 
generally persist as such, although very exceptional instances have been re- 
corded of softening, evacuation, ulceration and cicatrization. Since Jean- 
selme ’s original observation of this condition, it has been noted over widely 
distributed areas in the orient, Africa and south America, with apparently 
sporadic cases here and there in North America, England and the Conti- 
nent. The majority of observers have been able to definitely ascertain that 
the common carriers of juxta-articular nodules are indmduals with an ante- 
cedent history of syphilis or yaws and that the complement-fixation test for 
sjiihilis is frequently positive. In one instance, spirochetes were found in 
silver-nitrate impregnated sections of a nodule.® In the hands of most in- 
vestigators, excellent therapeutic results have followed antisyphilitic, par- 
ticularly arsenobehzene, therapy. It appears therefore that sufficient evi- 
dence has accumulated to definitely establish at least one of the factors in 
the production of juxta-articular nodules. 

Connected with the etiology of juxta-articular nodules is the question 
of the etiology of fibromata in general. It is well known that the history of 
fibromata (the term in many textbooks includes the so-called time and pseudo- 
fibromata) is not always uniform and that the histologic appearance fie- 
quently depends upon the time, as related to the stage of development, when 
the section is made. A survey of the pathologic descriptions of fibromata 
shows that there is, at times, a fairly marked similarity between the descrip- 
tion of some of them and the description of the histologic appearance of juxta 
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articular nodules. As a matter of fact, the clinical appearance is that of mul- 
tiple fibromata but it must be remembered that this is not the fact patholog- 
ically. They are not true fibromata. Nevertheless, it is of interest to note 
that Stelwagen, quoting Hashimoto, states that fibromata (7) are c.xtrcmely 
common in the eastern countries whereas they are comparatively uncom- 
mon in this country and in Europe. Juxta-articular nodules usually occur 
at pressure points (ankles, knees, elbows). The positions assumed by the 
peoples in the eastern conntries, when praying, resting, etc., as well as the 
tendency of the dark-skinned and the exceptional wliite-sldnncd individual 
to fibrotie hypertrophies explains the localizations and the pathologic com- 
position of fibroid gnmmata. Since jnxta-articular nodules are of extreme 
frequence in the areas similarly noted by Hashimoto for fibromata, the in- 
ference that many of these latter are really juxta-articular nodules or fi- 
broid gummata is justifiable. They are really another illustration of the 
effect of trauma on the development of syphilitic lesions pins the fibrotie 
tendency of the individual. 

There is a growing desire among dermatologists to avoid the term tubercle 
in describing a certain elementary skin lesion, and to substitute for it, wher- 
ever possible, the more descriptive term lupoma, Icproma, etc. Just as the 
term lupoma or Icproma replaces the obsolete term lupus tubercle, leprous 
tubercle, the term syphiloma should be restricted to the nonresolutive syph- 
ilitio tuborelo in which there is dermic destruction with scar formation 
(cutaneous fibrosis) as the end-result 

The term fibroid gumma clearly describes the condition. 
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URIC ACID LEVELS IN THE BLOOD OF jMAN AND ANIMALS'^ 


By a. T. Weathers, B.S., and H. C. Sweany, M.D., Chicago 


INTRODUCTION 

^HE value of a reliable uric acid method for the control of such a disease 
A as nephritis is obvious, but until quite recently no such methods were avail- 
able. Formerly from 1 to 3 inilligTams per 100 e.c. was considered normal, 
but recent work has shown that the methods used to establish this record 
were faulty. The purpose of this work therefore is to ascertain if possible 
the most reliable and at the same time the most practical method, to discover 
any source of error hitherto unrecognized, and to establish various levels 
of concentration for animals and man. 

URIC ACID METHODS 

Prior to the introduction of the phosphotungstie acid reagent of Folin 
and Denis, uric acid was determined gravimetrically, a procedure which re- 
quired 50 to 100 c.c. of blood, making analysis almost impossible for routine 
procedure. In 1913 Folin and Denis developed a colorimetric method by 
means of whicli it was possible to make an accurate determination on 20 c.c. 
of blood. In 1915, Benedict and Hitchcock modified the Folin and Denis 
method so that it was possible to make an analysis on 10 c.c. of blood. In 
1919, Folin and Wu first described the use of tungstic acid wherein they 
were able to obtain a protein free filtrate on which all nonprotein constituents 
of the blood could be determined. They Avere able to make the uric acid an- 
alysis on sufficient of this filtrate, to represent 2 c.c. of blood. In 1922, Bene- 
dict^ introduced a ncAv arsenic-tungstic acid reagent Avith Avhich he brought 
out a A^ery accurate method for uric acid in the Folin-Wu- tungstic acid filtrate. 
In Benedict’s ncAv technic, the test Avas made on this filtrate representing 0.5 
c.c. of blood. 

The Folin-Wu method, using the equiAmlent of 2 c.c. of blood Avas epoch- 
making. The determination Avas made by precipitating the uric acid from 
20 c.c. of Folin-Wu filtrate as the silver urate by means of silver lactate- 
lactic acid solution. The urate was throAvn doAvn in a centrifuge, separated 
from the supernatant liquid by decantation and then dissoHed by a hydro- 
chloric acid solution of sodium chloride. The chloride solution of the siHer 
urate Avas transferred to a 25 c.c. graduated flask, made alkaline Aidth sodium 
carbonate and sodium cyanide. A uilc acid standard Avas prepared contain- 
ing equal amounts of carbonate and cyanide as used in the blood analysis and 
a blue color dcA^eloped by adding Folin and Denis reagent.'’ This method has 
been criticized by Rogers,® Benedict and by BroAvn and Raiziss.* 

♦From the Laboratories of the Municipal Tuberculosis Sanitarium, Chicago, 111. 

T eceived for publication, August 18, 1924. 
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H. Bogcrs has shoivn that the Polin-Wu method is subjected to a very 
serious source of error when silver urate is exposed to light, ^Ye also noted 
that this darkening of the precipitate gave low results and had always pre- 
vented it. Benedict points to the facts: that in the Folin-Wu method, the 
uric acid is precipitated from a blood filtrate where its actual concentration 
may be even less tlian one part in a million; that uric acid cannot be pre- 
cipitated in pure solution of ten times the concentration existing in blood 
filtrates; that tlio color produced is too weak to make accurate comparisons 
with standards; that the sulphite standai'd was subject to slow deterioration; 
and that sulphites interfered with the development of blue color in the an- 
alysis. Brown and Eaiziss state that the results from the Folin-Wu test are 
6 to 10 per cent too low but those from the new Benedict technic are too 
high. "We have not been able to agree with the authors on these points or 
to the effect of polyphenols and amiiioaeids on the color development in uric 
acid analysis with the Benedict or Folin and Denis reagent (See Tables IV 
and V). 

In Benedict’s new method, the te.st is made directly on 5 c.c, of Folin-Wu 
filtrate in a weak sodium cyanide solution. The color is developed by an 
arsenic-tungstic acid reagent, by heating three minutes in a boiling water- 
bath. The color so produced is about three times as strong as that developed 
in the Folin-Wu method and better colorimetric readings can be made thereby. 
In Table I, are shown the results of analyses using the new Benedict and the 
technic of Folin-Wu. In seventeen of twenty cases the Benedict gives higher 
results than the Folin-Wu. Following this in Table I, are shown the results 
of the new Benedict and Benedict’s modification* of the Folin-Wu, uric acid 
method. In seventeen of eighteen analyses the Benedict tcohnio gives higher 
results. 

In Table II, results are given by the new Folin’ and the new Benedict* 
methods, each method giving a fairly accurate per cent of recovery. Folin ’s 
supplement to “A System of Blood Analyses’” deals with the criticism of 
Pucher*’ and Benedict,* and outlines a new direct colorimetric method for 
uric acid similar to that of Benedict, msing 5 c.c. of the Folin-Wu filtrate with 
the Folin and Denis reagent. This results in the development of a much 
stronger color than in any of the previous methods. Furthermore, by em- 
ploying lithium salts instead of sodium, Folin has eliminated any chance of 
cloudy solutions that may arise from time to time in maldng analysis as out- 
lined by Benedict. 

EXPERIMENTAL 

Comparisons between the new Folin and new Benedict technics were then 
carried out and at the same time a method, using the Folin technic with a 
mixed reagent of three parts of Folin and Denis to one part of the Benedict 
arsenic-tungstic acid reagent. The results of twenty-seven analyses are shown 
in Table III. The difference of the two methods is always very small and 
within the limits of experimental error, a fact not true with the old Folin-AVu 
when compared with Benedict’s method. As the Benedict arsenic reagent is 
supposed to give an increase and the Folin and Denis reagent a' decrease in 
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eolol’ in the presence of polj’^phenols, by adding one part of the former to three 
parts of the latter, a reagent Avas made that should not give an increase or 
decrease in color with interfering substances. However, this mixed reagent 
gave the same results as the other two with bloods of normal phenol and uric 
acid content, as shoAvn in Table III. 

Analyses Avere then made to determine the excess color development Avith 
reagents on the addition of polyphenols to the blood. Phlorogluein (1-3-5- tri- 
hydroxyphenol) Avas added in the ratio of 3 mg. to 100 c.c. of blood giving 
double the concentration of phenols found in normal bloods. The results of 
Table IV shoAv that the effect of polyphenols on the uric acid determination is 
negligible Avhen using either the Benedict or Folin and Denis reagent. 

In Table V are results obtained by adding equal parts of tyrosine and 
aspartic acid equivalent to 7 mg. of amino-acids per 100 c.c. of blood. Even 


Table I 


NUMBER 

BLOODS 

TESTED 

1 

DIAGNOSIS 

AATIRAGE S. R. BENE- 
DICT ’S TECHNIC 

AVERAGE FOLIN-AVU 

TECHNIC 

DIFFERENCE 
BENEDICT’S AND 
FOLIN ’S 

2 

Incipient TB'. 

4.77 

3.86 

0.91 


Mod. advanced 

4.14 

3.06 

1.02 

4 

Far advanced 

3.14 

3.13 

0.01 



S. R.. Benedict’s 

Benedict's Modifica- 




technic ' 

tion of Folin-Wu 





Technic 


1 

Incipient 

3.7 

3.0 

0.7 

6 

Mod. advanced 

3.82 

2.88 

0.94 

6 

Far advanced 

3.63 

2.68 

0.95 

2 

Nephritic 

5.4 

' 5.4 

0.0 

1 

Uremic 

4.7 

5.8 

-1.1 

4 

Normal 

4.06 

3.06 

1.0 


Note: Results in ms:- per 100 c-c. of blood. 


Table II 

Eecovery of Uric Acid Added to the Blood by Bexedict’s Neay and Folin 's 

New Methods 


TECHNIC 

USED 

URIC ACID 

IN BLOOD 

URIC ACID 
.VDDED MG. PER 

100 C.C. 

TOTAL 

URIC ACID 

recoat:red 

ADDED 

URIC ACID 

RECOVERED 

Benedict 

3.3 

3.0 

6.3 

3.0 

Folin 

3.3 

3.0 

5.9 

2.9 

Benedict 

3.45 

2.0 

5.5 

2.05 

Folin 


2.0 

5.5 

2.00 

Benedict 

3.64 

2.0 

5.60 

1.96 

Folin 


2.0 

5.65 

1.95 

Benedict 

3.44 

2.0 

5.35 

1.91 

Folin 


2.0 

5.60 

2.10 

Benedict 


2.0 

5.4 

2.1 

Folin 


2.0 

5.6 

2.2 

Benedict 

2.3 

2.0 

4.25 

1.95 

Folin 

2.6 

2.0 

4.70 

2.10 

Benedict 

2.7 

2.0 

4.8 

2.1 

Folin 

2.5 

2.0 

4.7 

2.2 

Benedict 

2.8 

2.0 

4.2 

1.4 

Folin 

2.9 

2.0 

4.9 

2.0 

Benedict 

3.4 

2.0 

5.4 

2.0 

Folin 

3.4 

2.0 

5.4 

2.0 

Benedict 

1.3 

2.0 

3.3 

2.0 

Folin 

1.6 

2.0 

3.3 

2.0 


CASE NO. 


16969 
16982 
16947 
16882 
16910 
16951 

Guinea Pig] 

( 1 ) 

Rabbit 

( 10 ) 

Horse (4) 

TB. dog 
L. O. B. 


PER CENT 
RECOVERED 


100.00 

96.66 

102.5 

100.0 

98.0 

97.5 

95.5 
105.0 

105.0 

110.0 

97.5 
105.0 

105.0 

110.0 

70.0 
100.0 
100.0 
100.0 
100.0 
100.0 


t 
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The results given In the (nbic are the average oC the number of bloods given In Column I. 
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TABLt; jn^ 


Results Obtaineu by Adding (1-3-5) TRiHYDEOxyPHExoL (Phlouoglucix) (equal to 3 mg. 
PER 100 c.c.) TO Bloods' ix Uric Acid Determixatioxs 


IXITIALS AXD 

case XO. 

TECHXIC t-SED 

uric acid IX 

BLOOD 

APPAREXT 

URIC ACID 

COXTEXT 

COLORIMETRIC 

IXCREASE 

CAUSED BY 
ADDIXG 

PHLOROGLUCIN 

PER CEXT 

INCREASE 

L Ct. 17018 

Benedict New 

2.67 

2.S6 

0.09 

0.371 


Folin New 

2.60 

2.70 

0.10 

0.385 

C. T. 17017 

Benedict 

3.69 

3.97 

0.2S 

0.759 


Folin 

3.40 

3.00 

0.15 

0.441 

N. Gears 17016 

Benedict 

2.76 

2.96 

0.20 

0.724 


Folin 

2.70 

2.93 

0.23 

0.851 


Table V 

Results Obtaixed by Addixg Equal Parts of Tyeosixe axd Aspap^tic Acid (equal to 
7 MG. per 100 c.c.) TO Bloods ix' Uric Acid Determixatioxs 


INITIAL AXD 

CASE XO. 

TECHNIC 

USED 

URIC ACID IX 

BLOOD 

^VPPAREXT URIC 

ACID COXTEXT 

COLORIMETRIC 

IXCREASE 

CAUSED BY 

ADDIXG 

AMIXOACIDS 

PER CEXT 

IXCREA.SE 

C. T. 17017 

iBenedict 

New 

3.69 

3.65 


-0.17 


Folin 

New 

3.40 

3.40 


0.00 

M. Gears 17016 

Benedict 

New 

2.76 

2.66 


-0.36 


Folin 

New 

2.70 

2.80 

0.10 


r . G . 17018 

Benedict 

New 

,2.67 

2.30 

0.37 



Folin 

New 

2.60 

2.60 


0.00 


with double the amounts of amino-acids pi’esent as found in normal bloods, 
only a slight increase in color was obtained by cither reagent. 

From the results of Table II, the fact is shown that most animals have 
a small amount of uric acid in the blood as determined by the newer methods 
of Benedict or Folin, although Brown and Eaiziss'* found the opposite results 
by the old Folin-Wu technic. As Benedict has shown that the Dalmatian dog 
was the only animal besides man and the higher apes to excrete uric acid, it 
is evident from these results that there must be disintegration of uric acid 
before excretion. More recently Folin has shown this destiTictiou to take 
place in the Iddney ceUs and to vary in different individuals. 

It has been demonstrated above, that very accurate determinations of 
ui’ic acid can be made on one-half to one c.c. of blood, so that at the present 
time, work may be done on exogenous and endogenous uric acid metabolism 
in any phase of any disease. 

From the results given on human blood in Tables I, II, and III it would 
seem that the question raised by Benedict as to the threshold for noxinal 
blood might be answered. The total and nonprotein nitrogen constituents 
of the bloods in Table III are normal in many eases while the uric acid 
content is from 3 to 4 mg. per 100 c.c. of blood. Therefore, it is evident 
that this “normal level” should be raised from 1 to 3 mg. to 1 to 4 mg. o 
uric acid per 100 c.c. of blood. 

Tables I and IH show the uric acid content of bloods in tuberculosis. 
It must be remembered that the plasma has about t^vice as much uric acid 
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concentration as the corpuscles and that plasma is increased in advanced 
tuherciilosis from 55 per cent to 70 per cent of the whole blood. However, 
most tests give results of uric acid content about normal in all phases of 
this disease, with a tendency to decrease as the disease becomes far ad- 
vanced. This therefore means a slight actual decrease as well as a slight 
relative decrease in advanced tuberculosis. 

SUJIMARY AND CONCLUSION 

1. The Folin-AVu test does not give results equal to the total amount of 
uric acid in the blood. 

2. Folin^s and Benedict’s latest methods give the same results and each 
give a fairly accurate recovery of uric acid added to human or animal bloods. 

3. Polyphenols and amino-acids in quantities double those found in nor- 
mal bloods do not make appreciable error in uric acid determinations by the 
Folin or Benedict methods. 

4. The normal level for uric acid in the blood should be raised from 1 to 
3 mg. to 1 to 4 mg. per 100 e.c. of blood. 

5. Uric acid content of bloods in all stages of tuberculosis is about normal 
with a very slight actual as ivell as relative decrease in the far advanced stages. 
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BETTER POSTMORTEM SERVICE^' 


By H. E. Robertson, M.D., Rochester, Minnesota 


'^ALKING' about postriiortem service to a group like this is a good deal 
J- like briugiug eoals to Newcastle. You arc, all of you, primarily or sec- 
ondarily interested in good postmortem service. In fact, for some of you 
it is perhaps one of the main objects of work, although it is often not con- 
sidered directly applicable to the work of a clinical pathologist. However, it 
is a subject in which every one of us finds certain phases of interest at times, 
and these phases I want to discuss with regard to the points that appear to 
be especially worth while. 

One of the fundamental factors with regard to death is the obligation 
which 7mist be assumed by any physician or group of physicians under whose 
care a patient dies. The contractual relation Avhich exists between a patient 
and his physician is recognized far and wide, both legally and morally.' The 
physician agrees to give his best service; the patient agrees to submit him- 
self to the physician, and afterward to pay a reasonable fee. This con- 
tractual relation is so prominent that sometimes we are inclined to think it 
is the only one. There is another relation, however, that is more funda- 
mental, and which is not so easily recognized, and that is the obligation that 
is brought on every physician or every group of physicians by the death of a 
patient under their care. When once that obligation is sensed, the most 
fundamental factor that has to do with the progress of the practice of medi- 
cine is sensed. When a patient dies, a great debt is owed to humanity in 
order that the patient shall not have died in vain, and it is our duty as prac- 
ticing physicians (not necessarily as pathologists) to see that the utmost pos- 
sible benefit to our future patients, to the physician, and to humanity as a 
whole, shall come from this death. Why do we not all assume that obliga- 
tion in a greater degree? Why do we not all obtain permission for examina- 
tion, and review the deaths in 100 per cent of our cases? More simple still, 
why do we not all ask for permission in 100 per cent of cases? A number 
of reasons will readily occur to all of you, but I shall mention one of the 
most potent which may not have occurred to all of you. It has to do with 
the recognition of the very obligation I refer to. It has to do with the fact 
that the physician himself has not had “sold” to him the idea of the necessity 
and value of postmortem examinations. You will say that is certainly not 
true, for what physician would say that the postmortem examination is not 
valiiable?- Yes, the postmortem examination on somebody else. The other 
day a medical student from one of our leading medical colleges, in his last 
year in the medical school, was approached on the subject of postmortem 

^ before the Tliird Annual Meeting of the American Society of Clinical Pathologists, 

June 5-7, 1924. 
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examination on liis father. He said, “I hope yon will not insult me by ask- 
ing permission for an examination in the case of my father.” This is not a 
rare instance. Such “insult” would be inferred by an alarming percentage 
of physicians throughout the country and just so long as this attitude main- 
tains, we siiall have a barrier of inertia against the obtaining, and against 
the enthusiasm for, postmortem examinations in our hospitals. We do not 
need to bring it hack to the usual pleas that "people don't want examina- 
tions,” and “we must not offend them hy asking for it,” and “these people 
are so peculiar they don’t like to have examinations.” Let us bring it where 
it belongs, in many instances, and that is right up against the attitude of the 
physician himself. You can. test it out. Test it out in your own mind. Test 
it out in the minds of yovir fellows. Are you going to permit a postmortem 
examination in the event of the death of one of your family! If yon arc not, I 
tell you now you have no right to ask anybody for permission to perform an 
examination on the bodies of their loved ones. I feel very strongly about 
this, because I have lived for a good many year's (fifteen) under the mistaken 
and somewhat youthful ciithnsiasm that the doctor’s interest and personal 
responsibility for the postmortem examination was a thing to be talten for 
granted, and I found it an extremely rude surprise when I began to investi- 
gate the snbjcet closely, to ascertain that this interest not only could not be 
taken for granted, but that far and wide in a subtle way there was a feeling 
among doctors that “this is all right for poor Yorik in the city hospital; it 
may' be all right for the fellow who is picked tip in the street, but for one 
of the members of ray family, for my friends, this is an insult." I wish to 
emphasize that every physician who has a person die under his care is in 
honor bound, and under obligation to humanity, to ask permission for a 
most thorough painstaking examination, made with the utmost possible re- 
spect, and with the idea tliat that death is going to be of value to humanity 
because of the things revealed. When doctors say to ns, “You get pcrmis,sion 
here at the Jlayo Clinic in 85 or 90 per cent of your cases, of course, because 
you have here a different class," they raise the red flag to the bull about 
as quickly as in any way I know, because we do not sec very much difference 
in the people coming here and the people coming to other physicians. One 
reason why we get permission is because we arc willing to grant permission 
on our own relatives; that is, we have that fundamental attitude. I want 
to stress this very point, that yon have got to “sell” the idea of postmortem 
examinations to the doctors themselves. Fundamentally, they arc not con- 
rdneed. Another reason for onr success is because wc approach the relatives 
with the idea that we tliink this is the thing to do. and wc think this is the 
way in which we are going to be able to serve Iramanity a Uttic better, 

A few points about the practical performance of a postmortem should he 
emphasized. One of them is, if a postmortem i.s worth doing at all, it is 
worth doing well. Y'ou are committing, in spite of what I have said, a cer- 
tain sacrilege on the bodies of dead persons by the performance of a post- 
mortem; and it does not make any difference who they are. It is obligatory 
upon yon, therefore, that cverj-thing you do should be done most tboronglily. 
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Consequently you should learn to perform a postmortem properly, and if you 
do not know how, find out; you can do this even by reading. Anybody can 
make a good postmortem examination. There is no excuse for doing a poor 
one. If almost any doctor can be made a surgeon (and vdth all due respect 
to the surgeons, it would seem almost as if that were true), then, certainly 
almost any pathologist can learn to do a postmortem ; and yet a postmortem 
well done, not necessarily expertly but carefully and systematically, should 
be much more common than it is. Another thing: take the relatives into 
your confidence ; explain to them just why jmu want to make the examination, 
and after you finish, show them what you found. They ivill be tremendously 
interested. Make it of value to them; tell them what the chances are, so 
far as their inheritance is concerned, and with regard to vascular disease, 
discuss with them the pathogenesis that exists in the relative who has passed 
away; discuss with them the meaning of these tuberculous lesions in the 
ehest; discuss the manner of living, what it may have meant to the deceased 
and may mean to the Imng relatives. Discuss the causes of death, so far 
as you can; lay your cards on the table; you will find that you will be met 
a good deal more than half way. You say, “I don’t want to talk .to this 
poor wife; she is all broken up.” The one thing she wants to talk about is 
her husband’s sickness, or her child’s sickness; such discussion is the outlet 
for her emotion, and you are doing her a service. I know of nothing more 
comforting to relatives than to discuss fraukl}’’ and freely the conditions that 
brought about the death of their loved ones. In the course of three years 
of discussions with relatives I have not seen one who did not feel better 
because he or she has had a chance to talk about these things openly. The 
screen that we draw between the patients and our practice should be torn 
down almost completely. If we do not tear it down, it will be torn down 
for us. People are getting more and more information conceniing these 
subjects, and ive must take this into consideration. 

Another point: be sure to cooperate with the undertaker, w'ho is in a 
position to render the most important opposition. Cooperation can be easily 
arranged. When I came to hlinneapolis a number of years ago, I found that 
in order to make an examination one had to make it before the undertaker 


got there. If he could possibly prevent it, he would. Before I left the 
University of Minnesota at Minneapolis I had the unique experience of being 
called up by an undertaker and asked to make an examination because he 
felt the relatives should kno^v the cause of death. In this particular case he 


had obtained permission for it, the physician in charge not having anytnng 
to do wdth it. Such a state of affairs is easily brought about. In the fiist 
place, remember that the undertaker, and the pathologist also, assume eeitain 
obligations toward the decent repair of the body; consequently, the patho o 
gist should learn how to prepare a body after death. There is nothing com 
plicated about this procedure although the undertaker’s charges sometimes 
make one thinl?; differently. On the one hand certain measures on youi 
will aid the undertaker, and on the other hand, other measures may ma e i 
almost impossible for him to do a decent job. Again and again I have seen 
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undortakers frothing at the mouth with the condition in which the remains 
were left, and they were expected to bear the brunt of the difficulty, simply 
because the physieiati did not understand his task. In many instances I have 
called in the undertaker and explained to him that I wanted to do this or 
that, and asked his help. In other words, I have treated him as I would a 
cooperator in any other form of effort. Help him in his work and you will 
find very soon that he is willing to help you, because he wants to work rvith 
you instead of working against you. 

Another important itoint is the preservation of gross specimens. Do not 
ask your staff to bo interested or excited about a lot of dirty, foul-smelling, 
bloody stuff that you bring before them. The physician who is not accus- 
tomed to postmortem work does not like to get his hands or Ins clothes, or 
anything, dirty and covered with blood. This appears strange to some path- 
ologists, but nevertheless it is true. The physician docs not like to smell 
these specimens. This seems strange too, but it should be remembered that 
he was not brought tip in such an atmosphere. There is no excuse for dirty, 
bad specimens. If this idea of selling postmortem examinations to the staff 
is to be developed, specimens must be preserved in a decent, presentable 
manner. Elaborate equipment is not necessary. Buy a large stone crook 
and put a cotton band around the lid, thus making it fairly fight, and in the 
stone crook float tissue attached to a cork by a string. The solutions, which 
may be prepared according to several formulas, wc are now using in such a 
manner as not to require alcohol. Good specimens will be obtained which 
the surgeon will be glad, instead of sorry, to look at. One doctor says, “I 
have not had time yet to go into the question of gross specimens,” and yet 
he is doing postmortems right along and showing the surgeon the result of 
his work. The only way to snake postmortems popular is to show the sur- 
geons specimens which they can appreciate, and which do not disgust them 
by their appearance. Bemembor that it is a simple matter to preserve speci- 
mens. Mounting in expensive glasses, and in an expensive solution is not 
necessary; they can be put in cheap jars with a piece of fiber label tied to 
them. Pieces of sections of every bit of tissue should bo preserved for micro- 
scopic study. Some of the most amazing facts have been disclosed through 
the study of microscopic sections. One more point: insist that among your 
colleagues there is an open, free and frank disenssion of this particular post- 
mortem examination. It does not make any difference if you make only one 
examination every three months. Have a meeting of the staff on the poor 
fellorv and go over his ease in extenso. If there is anything about that case 
that the elinioian did not understand, make him understand it. If there is 
anything that comes out of that ease that will lead him or you to give better 
service to the next particular patient who has that disease, bring it out. If 
there is any way in which you can teach the surgeon to come out and face 
openly that he performed an appendectomy, and the patient died from peri- 
tonitis, and the chances were that the abdomen was infected at the time of 
operation, you have done a great work. Of course, you have to be a little 
careful how you put it. The surgeon may be a bigger man than yon are; 
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nevertheless, if there is any Avay (I am overemphasizing this, of course) by 
Avhich that postmortem can he made to teach the physician to face the issue 
openly, you have taken a tremendous step in advance. Clinicians and sur- 
geons do not like to face the issue. Even pathologists do not like to admit 
they are wrong, and in this respect they are almost as human as the rest of 
the doctors who do not like to admit they are Avrong; they prefer in some 
Avay or another to gloss over that thing Ave call “reputation.” Keep it 
among your OAvn eroAvd and do it quietlj^, and the next time a like case 
comes up and you have to face the issue, you Avill be a good deal more Avilhng 
to say, “Yes, that man came to me. I Avish I had not taken out his ap- 
pendix; I kncAv he had a Aveak heart, but I didn’t pay enough attention to 
an examination of his heart, but the next felloAV that comes to me like that is 
going to have a good examination of his heart.” 'When you can get results 
like that you are accomplishing something and your patient Avill not have 
died in A'ain. 

(For discussion, see page 505.) 


Boylston Medical Prizes of Harvard Medical School 

The Boylston Medical Prizes, which are open to imblic competition, are offered for the 
test dissertation on questions in medical science proposed by the Boylston Medical Com- 
mittee. The Committee is appointed by the President and Fellows of Harvard College. The 
names of the Committee appear in the annual catalogue of the Harvard Medical School. 

A prize of five hundred dollars and the Boylston Prize IMedal is offered every three 
years for the best dissei-tation on the results of original research in medicine, the subject 
to be chosen bj' the writer. The Bojdston Prize Medal will be added to the money prize 
only in case the winning essay shows special orig^nalitj’ in the investigations detailed. In 
awarding these prizes, preference will be given to dissertations which exliibit original work; 
if no dissertation is considered worthy of a prize, the award may be witliheld. 

Dissertations entered for this prize must be in the hands of the Secretary on or before 
December 31 of the year in which tlie prize is offered. 

Each dissertation must bear, in place of the author's name, some sentence or device, 
and must bo accompanied by a sealed packet, bearing the same sentence or device, and con- 
taining the author’s name and residence within. 

Any clew by which the authorship of a dissertation is made hnown to the Committee 
will debar such dissertation from competition. Previous publication of the work, if in form 
to give a clew to authorship, will debar from competition. 

Dissertations must be printed or typewritten. 

All unsuccessful dissertations are deposited with the Secretary, from whom they may 
be obtained, with the scaled packet unopened, if called for within one year after thej' hare 
been received. 

By an order adopted in 1826, the Secretary was directed to publish annually the fol- 
lowing votes: — 

1. That the Board does not consider itself as approving the doctrines contained .in 
any of the dissertations to which premiums may be adjudged. 

2. That, in case of publication of a successful dissertation, the- author be considered 
as bound to print the above vote in connection therewith. 

The address of the Secretary' of the Boylston Medical Committee is Dr. Henrj’ A. 
Christian, Peter Bent Brigham Hospital, Boston, Mass. 



LABORA TOR Y METHODS 


jrODmCATIONS OP THE SAHHI IIEMOGLOBINOJIETER** 


By AVm. C. Thro, M.D., New York City 


S INCE the deteniiination of the hemoglobin is one of the most important 
tests made on the blood and all laboratory workers have difficulties with 
different types of hcmoglobinomctcrs, it seemed that the following experiments 
might be of interest. 

In spite of the fact that it is frequently stated that it would be better to 
express the amount of hemoglobin in grams per hundred, it is the universal 
eustom to express it in percentage. It seems then that the standard of com- 
parison may be a mixture of bloods of normal healthy human beings or a blood 
in which the hemoglobin is normal as determined by some chemical test like 
the oxygen combining power. 

In working with classes of medical students for a number of years, it has 
been found that a more accurate comparison can be made with brown colors 
than with shades of red. The reds arc used in hemoglobinometors like those 
of Fleischl, Flcischl-hliescher and Dare. 

Our experience has been that the Dare instrument is easy to use and is 
the one to be preferred when fair accuracy is desired. It is rather an expen- 
sive instrument, however, and occasionally the two pieces of colored glass used 
as a standard are not well matched, and a number of students reading the 
same blood will get results varying from 5 to 10 per cent. 

One of the chief faults of the Sahli is that the color standard fades, a 
conclusion arrived at by many laboratory workers. On opening a number of 
the standard color tubes (made by several manufacturers) and taldng meas- 
urements of the bore, we were astonished to find variations from the required 
7 mm., of from 7.3 to 6.6 mm. as measured by a Brown and Sharpe metric in- 
side micrometer. These are the actual measurements of the bore of fourteen stand- 
ard color tubes: 6.65, 6.71, 6.74, 6.81, 6.S5, G.86, 6.92, 6.93, 6.95, 6.99, 7.0, 7.03, 
7.05, 7.35. However, when a local glass manufacturer made us some of these 
standard color tubes, it was found that the variations in the bore varied more 
than in the above. This only shows that the preparation of such apparatus, 
where accuracy is required, cannot be turned over to people who are not ac- 
quainted with the importance of a variation of a millimeter in tlic thickness 
of a colored solution. 

Since we believe that, if properly made, the Sahli is one of tlic best hemo- 
globinometers, we proceeded with the idea that it could be made more accu- 

•Recehen for publication, June 2S, 1924. 
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rate if certain alterations were made. In the instrument at present on the 
market, the color tube and the graduated tube are 7 mm. apart, but a more 
accurate reading could be made if the two tubes were nearer together. It is 
therefore advisable to have the two tubes sepai’ated only by a blackened par- 
tition about 1 mm. thick. In using the Sahli, nearly everyone, when making 
the comparison, covers the upper portions of the tubes ^vith the hand so that 
only a small length of both is visible. An instrament was therefore constructed 
in which the entire length of both tubes was hidden except a portion that is 
visible through an aperture 16 mm. x 16 mm. The accompanying figure is 
an outline of such a model. There is a small piece of ground-glass at the 
back. The base is of lead to make the instrument more stable. 

The tube which is to contain the standard color is made like a small test 
tube with accurately gauged bore exactly 7 mm. in diameter and closed with 
a nibber stopper. It was admitted by one manufacturer, when he was shown 



a very dark color tube, that careless heating of the glass tube to seal it 
causes a darkening of the solution. If the color changes in the stoppered tube, 
the material may be easily poured out and the tube cleaned and dried, ster- 
ilized and refilled with fresh 1 per cent acid hematin stock. We have found 
that if the comparison color mixture is made up and put into a brown glass 
bottle which is kept in the dark, that the color will not change in four years. 

Make the standard hematin solution of: 

Blood oxalated 1 c.c. 

HCl tenth normal 30 c.c. 

Glycerine 69 c.c. 

Sahli finally used a mixture of 1 per cent blood in water.* 

Use the blood of an individual on whom the oxygen combining powei as 
been determined or pool the blood of several healthy individuals. 

•Sahll's Diagnostic Methods, Trans, by N. B. Potter, 1911, Edition 2, p. 749. 
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Sahli used as a comparison solution the acid hematin of the blood of in- 
dividuals wlio evidently had a very high hemoglobin content, since with the 
instruments that came from Switzerland it was necessary to make a correc- 
tion. For example, a reading of 65 equals 100 per cent. 

For six years we have conducted the following experiment in the class 
in clinical pathology. 

With the apparatus that comes with the Sahli hemometer, each student 
makes a 1 per cent acid hematin solution of his blood and this is poured into 
a flask. After all the solutions are added, the flask is well shaken and a por- 
tion of the mixture taken by each student and placed in the color tube and a 
hemoglobin dcteimination made on his or her blood. (Before performing the 
experiment the student had some practice in the use of all the common hemo- 


'lobinometcrs.) 

These are the results: 


YEAP. 

STUDENTS 

AVEHAOn 

191S 

50 

94.0% 

1919 

37 

99.0% 

1920 

40 

100.0% 

1921 

58 

95.0% 

1922 

53 

9S,S% 

1923 

55 

100.S% 


A variation of from 4 to 5 per cent is permissible in the reading and it is 
to be noted that the percentage comes very close to 100 per cent. With 
some very robust students, who had also a high red blood cell count, the per- 
centage ran considerably above 100 and with others it was below 90, but it 
is interesting to note that the average in the six years was very close to 100. 


A COLLECTING TUBE FOR SERUM* 


By Williaji G. Exton. M.D., New York City 


I T is often necessary or desirable to delay the making of Wassermann and 
other tests of sera until some practicable or convenient time after collec- 
tion of the specimen. It is also frequently impossible or impracticable to 
keep the specimens on ice during this delay. When the time that elapses 
between collection and testing is not prolonged, or when the sample of blood 
docs not tend to hemolyze, the aseptic collection of blood by means of the 
vacuum ampule, introduced by Kcidel for this purpose, is efficient and con- 
venient. When, however, it is desired to provide for the satisfactory preser- 
vation of sera for days at a time and at room temperature in order to meet 
eonditions incidental to getting specimens from remote localities to the lab- 
oratory through the mail, such as the conditions incidental to the Prudential 
Longevity Service, some other and more reliable method of preservation was 
found necessary. 

Experiments showed that sera which were separated immediately from 


•From the Prudential Longevity Ser^’ice. 
Received for publication, August 1, 1924. 
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blood collected under aseptic conditions would not, of course, liemolyze, and 
also that a week or ten days, even a month or more, might elapse under 
mailing conditions without the sera becoming anticomplementary. After 
trying out a number of devices designed to accomplish the separation of 
serum conveniently, the one here illustrated was adopted and has proved 
very satisfactory in practice. 

Pig. 1 shows the serum collector packed in a mailing case and ready for 
shipment. After removing the collector from the mailing case detach the 
small test tube (Pig. 3), which acts as a needle cover, and transfer the rubber 
nipple from the closed glass end slipping it over the mouth of the small test 
tube. Remove the stylus with the small attached cork from the needle point, 
and collect the blood in the usual way as with a Kcidel tube. The tube with the 
blood may then be centrifuged (if a centrifuge is available) or left standing 



in an upright position in a glass of ice water or at room temperature. When 
the clot forms and the serum separates, snap off the stem of the ampule at 
the small file scratch. 

Pig. 2 shows the manner in which the separated serum is transferred 
from the collector to the small test tube. Press the rubber nipple so as to 
force the air out of the siphon tube, and, taking care not to disturb the 
blood clot, place the longer tip of the siphon tube near the bottom of the 
layer of clear scrum. When pi’essure on the nipple is released the senim 
will be drawn rapidly into the small tube, which is stoppered with the cork 
provided in the container. It is then ready for mailing. Por sterile collec- 
tions the rubber nipple, siphon tube and rubber stopper maj^ be boiled. 

All of these manipulations are simply and easily carried out, but care 
should be taken to avoid agitations likely to cause blood cells and serum to 
mix. The siphon arrangement was made by Harris Comer, of the Steel Glass 
Company, of Philadelphia, who is in a position to supply complete outfits 
ready for mailing. 



A CONVENIENT OUTFIT FOB THE SCHICK TEST'* 


By Augustus Wadsworth, M.D., Ngw York 


W HEN the Schick test was first adopted in this country, none of the out- 
fits for its administration were considci-ed sufficiently reliable for accu- 
rate or general, state-wide use. Diphtheria toxin for this test is diluted so 
that 0.1 c.e. of the diluent will contain one-fiftieth Jl.P.D., or one-fiftieth of 
the quantity that will kill a guinea pig weighing 250 grams in about four days. 
One-tenth of a cubic centimeter of this dilution is injected intraeutaiiconsly 
with a fine needle. The to-xin is not only very labile and subject to rapid 
deterioration, but such minute quantities must be so accurately measured that, 
in sending an outfit to different parts of the state, it was necessary to have 
one which, besides being convenient, would remain serviceable for some time. 

In 1916,- Miss Tula Lake Harkey undertook the problem of devising a now 
outfit before she went overseas as chemist to Base Hospital No. 33. While in 
England, she developed corobro.spinal meningitis and died, as have so many 
others, in the service of her country. AVork which she did on standardizing 
an outfit was so successful in leading to practical results tliat I wish to record 
her observations together with a description of the outfit, which has now been 
in use, with very slight modifications, for nearly seven years. 

In her investigations, Miss Harkey found that the number of drops in 
each cubic centimeter of a fluid delivered from different pipettes varied mark- 
edly, but when the same pipette was used the variation was not so great; and 
when a small pipette with a fine point was standardized, the drops were very 
nearly constant. AVhilc she was engaged in her work, Donald’ and AValker' 
published methods for measuring drops by the use of standard solutions of 
hydroehloi-ic acid and sodium hydroxide. Following their suggestion.s, stand- 
ard solutions of 4N HCl and N/IOO NaOII were used ns follows: The hydro- 
chloric aeid solution was drawn into the pipette, and then one drop of the 
hydrochloric acid solution falling from the pipette was titrated against the 
sodium hydroxide solution. Three titrations were necessary for each pipette, 
and the average of these was taken. With accurate solutions the volume of 
the drop of aeid was found to be onc-four-hundredth of the volume of sodium 
hydroxide used to neutralize the acid. From this volume was calculated the 
amoirnt of physiologic salt solution required to dilute the to.xin so that 0.1 e.c. 
of the dilution would contain one-fiftieth M.P.D of the standard toxin. 

It was early decided that a second pipette would increase the efficiency 
of the outfit by providing a reserve in case of possible breakage of the tip of 
one, and bj' allowing a second dilution to be made when the volume of sterile 

•From the Division of Laboratories nnd Itcscarch. Xcav Vork Statr Department of 
Health. Albany, N. Y. 
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salt solution was replaced in the graduated bottle. Later, the advantages of 
preparing some outfits with more bottles of salt solution became apparent. 

Any outfit designed to measure so small a quantity of material with accu- 
racy necessarily requires more careful' technic than the average physician is 
ordinarily obliged to employ. This explains why, at first, some have thought 
it too complicated. Practice and a trial of other outfits soon change this 
opinion, especially as the results obtained are most gratifying. Prom the 
standpoints of maintaining potency and enabling the laboratory to meet the 
unequal demands of state-wide distribution, it has proved most satisfactory. 
The methods employed in its preparation and directions for its use follow. 

The Outfit. — The outfit consists of a small vial of undiluted diphtheria 
toxin, a pair of standardized capillary glass pipettes for measuring the toxin, 
one, three or eight small bottles containing the exact amount of salt solution 
necessary to give the required dilution when one drop of toxin from the ac- 
companying pipette is added, and a small sterile tube for use in preparing 
the control test. The outfit containing one bottle of salt solution is designed 
for general use; those containing three or eight bottles are suitable when 
many persons are tested at one time. 

Preparation of Capillary Pipettes. — ^Pive millimeter glass tubing with a 
rather thick wall is broken into four-inch lengths with ends slightly annealed, 

( thoroughly cleaned and dried, and drawn out to form two capillary pipettes 
with very small bore. Each pipette is standardized by titrating the drop of 
4N HCl it delivers with approximately N/lOO NaOH, standardized against 
the acid. 

Standardization of Hydrochloric Acid and Sodium Hydroxide Solutions . — 
The hydrochloric acid and sodium hydroxide solutions are prepared so that 
the HCl is 4N and the NaOH approximately N/100. The sodium hydroxide 
solution is then standardized against the hydrochloric acid solution, 1 per cent 
aqueous solution of alizarine sodium sulphonate being used as indicator. To 
ensure accurate results two N/10 HCl dilutions are prepared from the 4N 
HCl and three 2 e.c. samples of each dilution are titrated with NaOH. The 
titrations must agree within 0.1 c.c. In titrating, the volume is made up to 
about 70 c.c. with water, and one drop of indicator is added. The end-point 
is determined by comparison with a control flask containing water and indi- 
cator only. This flask is prepared at approximately the same time as the 
titration flask, as there is some change in color on standing. The value of 
1 c.c. of 4N HCl in terms of NaOH is determined as in the following example: 

Average reading 2 c.c. jN/lO HCl = 19.962 c.c. NaOH 
1 C.C. N/10 HCl = 9.9S1 C.C. NaOH 

1 c.c. N/10 HCl = 40 c.c. 4N HCl 

1 C.C. 4N HCl = 399.25 c.c. NaOH 

Standardization of Capillary Pipettes.— The volume of one drop of 4N 
HCl delivered by the pipette is determined by titration with the standardized 
NaOH solution. If the variation in the burette readings is not more than 
0.05 c.c., three titrations are made and the average is taken, if 0.1, five titra- 
tions, and if greater, the work is repeated. The pipette is filled half-full, held 
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in a vertical position, gentle pressure is exerted upon the upper end until the 
drop starts to form, when the pressure is removed and the drop is allowed to 
fall unaided. The first one or two drops are discarded. 

Each standardized pipette is cleaned, labeled with the number given it 
on the record card, and placed in a plugged tube with a cotton guard at the 
bottom. After sterilization in hot air the pipettes are paired. The volumes 
of salt solution required must be the same, within a 0.05 c.c. variation, for both 
pipettes. 

The volume of 0.85 per cent salt solution used for diluting a drop of to,xin 
delivered by the pipette so that a final dilution of one-fiftieth M.P.D. in 0.1 
c.c. is obtained, is computed as follows: 

Assume that the drop of 4N HCl delivered by the pipette is neutralized 
by 2.9 c.c. of the NaOH solution standardized above, and that the M.F.D. of 
the toxin to be used is 0.003' c.c. 


Vol. drop; 


Vol. sal'. 


1 C.C. = T (titration of drop with NaOIt) :399.25 

— L X — -i — Vol. drop = _-l_x 0.003 
10 Vol. salt 60 


_ 5 X Vol. drop _ 5 

0003 oT003~ 


399.25 


-X T 


= 4.174T 
r= 4.174 X 2.9 
= 12.104 C.C. 


The volume of salt solution required to dilute the drop from this pipette is then 12.1 e.e> 
General formula; 

5 

Vol. of salt solution required ss — — - x T in which 

^ If.F.D. X 8 

S = value of 1 c.c. of 4N HCl in terms of KaOH 
T =3 value of drop of 4N HCl in terms of NaOH 


The bore of the pipettes selected shovdd be such that the drop falls easily 
and unaided except for the initial pressure to start its formation. A drop of 
the proper size, when toxin with an M.F.D. of 0.003 is used, requires from 11 
c.c. to 14 c.c. of salt solution. 

Diphilieria Toxin . — A well stabilized toxin with an JI.F.D. of approxi- 
mately 0.003 to 0.004 is selected. Before being bottled, it is restandardized 
by the subcutaneous test. Guinea pigs weighing between 250 and 280 gm. arc 
used, at least 75 per cent of which should die with typical lesions in somewhat 
less than ninety-six hours. If these tests are satisfactory, two guinea pigs are 
injected intracutaneously with 34oo II-F.D. The first dilution 

should induce a very marked reaction, the last a reaction corresponding to 
a definite Schick reaction in a person. Tests upon laboratory workers of 
known susceptibility or immunity are valuable as controls. 

Bottling of T’oxia.— The toxin is bottled in approximately 0.75 c.c. amounts 
in 1 c.c. amber vials which tests have been shomi to be practically neutral. 
During the process the toxin is protected from light and warmth as much as 
possible. 
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Assemhlhig of Outfits, Including Bottling of Balt Solution.— Before tlie 
salt solution is dispensed, the pipettes, and labels for the bottles giving the 
numbers of the pipettes and the volume of salt solution required, are placed 
in wooden boxes and each outfit is given a serial number. The required vol- 
umes of sterile 0.85 per cent salt solution are filled into small bottles, each of 
which is closed uith a imbber stopper and placed immediately in the cor- 
responding outfit. The filled material is tested for steiility. The bottles are 
capped with fish skin, examined for defects, and marked with a diamond pen- 
cil to indicate the level of the salt solution in order that possible leakage may 
be detected readily, or that the bottle, properly rinsed and sterilized, may be 
refilled and used again with the second pipette. The outfits are then com- 
pleted except for the toxin, wliich is added immediately before they are placed 
in the cold room. 

Time Limit . — ^When an outfit is to be sent out, the “Eeturn date” is en- 
tered on the label of the box. In the ease of a toxin standardized for the first 
time for use in the Schick test, this date is three months later than that of the 
standardization test. About a month before the date of expiration, the toxin 
.in the small bottles is retested. If no deterioration is shown, the time limit 
on the outfit is extended two months. This procedure is repeated at bi- 
monthly intervals. 

In each outfit a circular is enclosed, describing the material and equip- 
ment and gmng directions for use, from which the following essential points 
are taken: 

Precauiions 1o be Observed. — Do not use the outfit without first reading carefully the 
directions, wliich should be followed exactly. Keep the outfit in an ice box — the toxin de- 
teriorates rapidly at room temperature or in the light. Always make sure that the number 
of the pipette given on the bottle of salt solution and the number on the capillary pipette 
correspond. Do not use a pipette with a broken or nicked tip as any change in the tip will 
alter the size of the drop. See that the level of the salt solution corresponds to the line on 
the bottle. Do no use any part of one outfit with another outfit. Never use the diluted 
toxin when it is more than twelve hours old. 

Preparation of Dilution. — Under sterile pTCcautions remove the capillary pipette from 
its container and by gentle suction draw up from the bottle of undiluted toxin enough 
toxin to half-fill the pipette. Hold the pipette vertically, with the thumb and second finger, 
and press gently on the top of the pipette with the first finger until a drop begins to form. 
At once remove the finger and allow the drop — wliich should be discarded — to fall unaided. 
Repeat the procedure and allow the second or tlie third drop obtained in the same way to 
fall into the bottle which contains the exact quantity of salt solution necessary to make the 
correct final dilution. Never add more than one drop to the diluent. Cork the bottle and 
mix the contents thoroughly. Each 0.1 c.c. of the dilution contains the required dose of 
toxin for the test. 

Preparation of Control Dilution. — ^Transfer part of the diluted toxin to the small 
sterile test tube by means of a sterile pipette — allowing no toxin to touch the upper part 
of the tube — or by pouring and then flaming the top of the tube thoroughly to destroy ad- 
herent drops of toxin. Plug and immerse in boiling water for three minutes. 

SUMMARY 

A convenient outfit for the administration of the Schick test is described 
and a detailed account is given of a method of preparing it which has been 
in use for several years. 
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Outfits made and assembled as described Have been distributed in large 
numbers during a period of nearly seven years and Iiave been found highly 
serviceable and reliable. 
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ELECTRIC HEATED PUNXEL FOR FILTERIXG MEDIA* 


By Enin Weiss, JI T>., Chicago, III 


T he hot water funnels in use for filtering agar and gelatin arc slow, 
wasteful and hard to keep clean. Filtering in the autoclave requires very 
much time, and excessive heat is usually .applied to the media during this 
period of time. AVc have made a funnel similar to the hot water funnel, but 
used eleetricity as our source of bent Fig 1 shows the funnel complete 



FIk. 1. 


as wc are now using it. h^g. 2 is a cross-section of this funnel. The wires 
(w) are placed on the bottom. The inside of the air space (x) is enclosed 
■with asbestos (A) to prevent loss of beat and also to keep the outside 
aluminum covering from getting too hot. Tiio funnel is made of aluminum. 
A glass funnel can be put inside of this if dc.sired. The temperature inside 

•Department of Fatholosr and Bactcr(oIoS>'. Loyola University School of Sledicinc, 
Chicago. 
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the funnel is 90° C. Fig. 3 shows the arrangement of the heating wire at 
the bottom of air space. 

"We have been using such funnels for twelve months in the medical 
school and hospital laboratories. The temperature is constant; there is 




practically no waste of agar or gelatin; the working space can be kept clean 
as there is no' boiling over of water ; there is no danger of fire from exposed 
gas flames; the filtration process can be quickly started and rapidly per- 
formed with such an apparatus. 



TRANSACTIONS 


THIRD ANmjAL CONVENTION OP THE AMERICAN SOCIETY OF 
CLINICAL PATHOLOGISTS 

June S-7, 19U 
(Continued) 

Symposium on Laboratory Procedures 

PrcsidCTit JJIacCarJi/. — ^My object in ha\ing this little symposium is this: 1 clu uot 
think that all of the clinicians really appreciate what the laljoraftoiy docs for medicine. 
They have had an idea that the laboratory was a thing apart from medicine; that mcdicino 
is meiely tlic art of getting the patient, making him feel good and holding him — pleasing 
the family, in other uoids. Kcvorthelcss the laboratory still has in the practice of medicine 
a close relationship. There is nothing vicious in the attitude of some clinicians, but they 
do not undcistand nhat the labointoiy is trj'ing to do and actually does accomplish for 
medicine. Tho laboratory man on the other hand has not always appreciated the physician 'a 
activities. Kow, we have come into medicine since the advent of laboratory medicine, and 
we have spent most of our lives in laboratories, and have not come into close contact with 
the actual practice of medicine. In other words, wc are not in the actual practice of med- 
ieine. Laboratory sciences, as you know, aie quite recent, and have required that the 
laboratory man spend considerable time working in the laboratory; thus he has not had the 
opportunity to take care of patients. I think it is about time, since wc have standardized so 
many laboratory procedures, for tlio physician to be more intimately familiar with tho lab- 
oratory procedures and their value, and for tho laboratory man to be more familiar with 
the art of the practice of medicine. It was with this goal in nijj* mind that I had this 
symposium arranged. We have in tliis institution, fortunately, many men, young men 
all of them, who arc actively in contact with patients, and who at tho same time, being 
young, have had extensive laboratory experience; we have tried to make laboratory prac- 
tice, and clinical practice one thing, and not keep them separated. The men who are on 
this program today aro primarily interested in p.rticnts, and are also well trained in labora- 
tory procedure. I shall call on Dr. Sanford first. 

Doctor Sanford . — My few remarks are going to be very impromptu, because I have 
been thinking the last few days whether you aro going to get something to cat, and a place 
to sleep, and prosaic things of that sort. 

I think I will have to put a little “reverse English'* on my first shot around the 
table, and say that I believe we do too much laboratory work now. I think the pendulum 
lias swung a little too far. Tuciity years ago we wcie stressing pliysical diagnosis and 
the observation of signs and symptoms. The young man coming to us now wants every 
laboratory tost that he has ever heard of before he is going to hazard a guess as to what 
is wrong with the patient, or take a look at him, and sometimes it leads him into a rather 
bad pitfall. I want to emphasize the points that SlacCarty has just mentioned. I bcliovo 
that the laboratory man should also be a clinician and should wherever possible seo tho 
patient, acting somewhat as a consultant as to the advisability of doing certain tests. 

Laboratory procedures are stressed to a great extent at the Mayo Clinic. In making 
out the history, the first man that secs the patient writes the history; he has a little yellow 
slip attached to the history, upon which he puts tlwse things ho wants done to aid him in mak- 
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ing Ills diagnosis. On the slip is a list of various clinical laboratory procedures. In tlie 
few minutes at my disposal I will go down the list of things done in my section and try to 
make a suggestion, where I can, as to whether they are of very much clinical value. There 
are certain things we do routinelj', and I think that probably their clinical value has become 
established. 

Of course, we do a urinalysis, just the ordinary routine urinalysis. Patients are 
sent for hemoglobin, and red and sometimes white counts. Gastric analysis: I do not 
know really how much clinical value gastric analysis has, except to find out whether there is 
retention. Of course, that statement is a little strong. Then, in bacteriology I would say 
that clinical bacteriology, the majority of it, is rather negative. Negative results are of 
value, of course, in throat cases, and so on, and yet a negative finding is negative and that 
is all we can say about it. Our positive findings in bacteriology ceiiainly are of great 
aid in (diagnosis. Some of the special things we do in blood work, — the fragility test, for 
instance; if you have an increase in fragility, you have made a diagnosis, when coupled with 
the physical findings. The coagulation factors: an increase in coagulation time is of great 
sendee, usually, to the surgeon. ‘Whether he wants to operate before something’ is done 
to alter coagulation factors is often a question to- be decided by the laboratoi-y. Plate counts, 
prothrombin determinations may help in making a diagnosis of hemophilia. Blood group- 
ing: we do a great deal of blood grouping as you know, here. We could not do our trans- 
fusions n-ithout it by the methods that we use. The surgeon would be lost if we did not 
have on hand all the time Group I'V' donors ready for emergency transfusions. 

As far as a Wassermann is concerned, Stokes says it is worth about fifty per cent in 
diagnosis, especially in the field of dermatology. I do not care tO' start to argue that, one 
way or the other. We do not do a routine Wassermann here. Much of our attitude toward 
the Wassermann has been influenced by the deniiatologist’s attitude toward it. We rather 
arbitrarily do Wassermanns on patients -betuTon fifteen and thirty years of age, not that 
age has much to do with it, except that Stokes says he can do something for the sj'philitic 
patient between fifteen and thirty years of age, and he is not so sure about those later 
in life. All patients undergoing operations should have Wassermanns; the surgeons require 
it of their patients. Of course, we are assuming that the Wassermanns really help them 
in the diagnosis of sj-philis, and according to Stokes it helps him just about fifty per cent. 
The other fiftj^ per cent he bases on history and his onm findings and physical examination. 
Blood culture: of course, there is nothing much to say about that. When it is positive, it 
makes a diagnosis. We do considerable blood chemistry; much that is negative. I think 
this is the age, or fierhaps a year or two ago was the age, wlien blood chemistiy was the 
important thing, and out of it all we have sifted some rather significant clinical procedures. 
The blood urea now is just about as common a clinical laboratory test as the functional 
test — ^but not quite. The functional test conics first, but it is usually now checked with 
blood urea. It does tell us some astonishing things at times. I used to think it was use- 
less to do a blood urea on patients who would walk into the laboratory, but they do walk 
in with considerable percentages of blood urea. When the patient is in the hospital, blood 
urea determination often helps in the diagnosis, not as to uremia, but as to kidney function. 
Blood sugar: Wilder will stress that a good deal more in his talk. Examination of spinal 
fluids: there is very little indication for withdrawing the spinal fluid at all except for the 
relief of the pressure, but the laboratorj’ procedures are often of extreme value in making 
a diagnosis. The stool examination : we perhaps do more stool examinations than are done 
in most places. This really is because for the last thirteen or fourteen j'cars we have been 
very much interested in the fact that our Northern patients had amebiasis or other intes- 
tinal parasites, and while they were not of as much importance as in the South, they were 
of interest. About twentj' per cent of our stool examinations are positive for some species 
of intestinal parasite. Of course, a large percentage of these probably have not verj^ much 
to do with the patient’s sj-mptoms. Often we do find ova of parasites when the patient does 
not know that he is harboring any of the worms. 

Sputum examinations: We do these at the request of the chest specialists. The skin 
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sensitization test: vrc me ■woilving vfith the intcraists on asthmas ani hay-fevers, but I Oo 
not know tliat we are up to date, since hearing Black’s paper yesterday. I want to take 
this occasion, if he is here, to congratulate him on the excellent piece of woik that ho did in 
that paper. I think no probably arc working with a 1023 model, and he has given us the 
1925 ideas. 

Guinea pig inoculations: wc use about one thousand guinea pigs a year. I would say 
that Braacli considers the test of cxtieme importance in his diagnosis of kidney tuberculosis: 
and for Henderson, I think it is more in confirmation of diagnosis in tuberculosis of bones 
and joints, because we get the material after operation. 

Sinus examinations: You perhaps know that wo have been vciy much interested in 
the prevalence of actinomycosis. IVe have had over two hundred cases here. The examina- 
tion. of old sinuses leads us to the finding of the characteristic, ‘^sulphur bodies.” Magath 
has been very successful also in finding of tubercle bacilli in tuberculous sinuses, 

. The examination of duodenal contents with Schneider’s test, demonstrates the increase 
in urobilin and urobilinogen and helps somcuhat in the diagnosis of pernicious anemia, if 
wc accept the theory that the increase in these pigments means the increase in blood dcstruc- 
'tion. It does go along with it most ccitainly, and while I would not consider it of great 
value in diagnosis alone, it is confirmatory. 

Fresideiit MacCarty . — The next speaker, Roivntrce, needs no introducton, I am sure. 
I was going to use him as an cxamplo of what I think the real physician should be. The 
first time I met Eowntrcc was in a pharmaceutical laboratory. I was visiting Baltimore, and 
he was there. I do not know that he had ever seen a patient or ever expected to see a 
patient. The next time I saw him he was running around the wards in Johns Hopkins Hos- 
pital, and was interested in patients. Here, nlicre I live with liim, he docs both; ho sees n 
number of patients a day, and is in the laboratory, and he can give a very practical picture 
of medical laboratory problems. 

Bowntrec’s remarks have been published in the Jouns'AL of LACoraTORY .vxn CmntcaIj 
SlEDiciKE in the issue of October, 1924, page 75. 

Dns. Kouier and Steixfield read a paper entitled A Study of the Specificity 
of the Kolmer Complement-Fixation Test for Syphilis, published in the 
Journal op Laboratory and Clinical Medicine, x, No. 1. 

DISCUSSION 

Doctor Sanford. — Kolmer, as usual, has gone thoroughly into the subject. The only 
experience wo have had statistically is in a pajxr that he has mentioned. In the five hundicd 
diabetics, wo might say that tho Nogudu antigen did not give any more false positives tlian 
his antigen; that is, both of them gave no f.alsc positives. Incidentally, no might say tliat 
the incidence of syphilis, judging fiom the "Wassermann reaction, and the history, was really 
lower in these diabetics, over five hundred of them, than is the incidence in tlic avciage nin 
of patients that registers at the M.ayo Clinic. I am not trying to arguo against tlie state- 
ments of some men that syphilis has something to do with diabetes, but our findings do 
not justify such an opinion. For years ne have had all our serology on patients tliat have 
been fasting, and for many reasons, we wiD continue to do that in tho future. Wc bleed 
our patients for blood chemistry at the same time. They come at eight o’clock without 
their breakfast, and they got through in time so that they can get their breakfast. That 
gives us very clear scrum, if nothing else. I have no data to prove tlio point as to the 
statement of some serologists, and a few experiences of mine, that false positives might have 
occurred from the blood being loaded with the recently absorbed products of digcstiou. With 
our omi antigen, wc also felt occasionally that wc did get false positives in miliary TB., 
or in carcinoma cases. Wo have not noticed this, however, at all in the short time wc have 
worked with tho Kolmer antigen. 

There is one other thing that I would like to put into this discussion, if I might, al- 
though it is not quite germane to tho subject, and tliat is the anticomplcmcntary scrum, not 
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due to eontaiBinatioa from bacteria, or due to age, but tlie fresh serum that is anticomple- 
mentary. We have tried titrating out the control tubes, that is, putting in the same vary- 
ing quantities, as we do with Eolnier’s quantities, in the tubes without antigen, and we still 
find that tliis anticomplementary substance will fix complement in a high degree of dilution. 
This occurs in patients that we know are sj'philitic antibody, and we have felt when we got a 
serum of this kind it meant sj’philis. Of course, it is not “according- to Hoyle.” Our con- 
trols did not clear up, and I would like to know some of your opinions about anticomple- 
mentary serum. 

Doctor Ives . — I would like to discuss the paper briefijn I believe that we may infer 
that Kolmer believes that there is an inherent defect in the ordinary cholesterinized antigen. 
He believes that the ordinary antigen gives nonspecific positive reactions in certain condi- 
tions. Such reactions may be interpreted in another way. To me the all-important point is 
not the kind of antigen used; of equal importance is the proper nse of the antigen and of 
other reagents of the test. I have no reason to believe from my work that cholesterinieed 
human heart antigen gives false positives excepting in very rare instances. 

In regard to the matter of antieomplementaiy sera: Sera which are sufficiently anti- 
complementary to prevent a report are most rare. However, with positive sera there is often 
an inhibition in the rate of hemolysis when compared with negative sera. 

Doctor 'Diiediger. — ^Now, with legai-d to the positive Wassermanns in the various dis- 
eases, I have had the opportimit)' of testing 150 lepers with a uniformly negative result in 
all excepting the syphilitic lepers. At the same time, there was a medical officer from the 
navj', running a parallel series of 150, and he got negative results in all but the syphilitic 
lepers. About the same time a medical officer of the army was running another series of 
lepers, and he got 75 per cent positives. The army officer's paper went as far as the Board 
of Censors, and disappeared. The reason for these positive results was very clear. He used 
an alcoholic extract of dog heart muscle, and those of 3'ou who have tried dog heart 
muscle, or guinea pig heart muscle, probably got many false positives; at least, I did, as 
well as others that I have seen worlung with it. The heart muscle of a dog, or the heart 
muscle of a guinea pig is not suitable for the preparation of an antigen. I liad many 
cases of frambesia, and they all gave as strongly positive results, as the syphilis does. I 
tried all the diseases that I could obtain and the onlj' one I did not get was human 
tri-panosomiasis. I have not tested out any of that. Now, as regards the question of anti- 
complementaiy serum; I have not yet found an uncomplementary serum that I could not test. 
Sometimes the antieomplementaiy property completely disappeared on lieating, and if that 
did not do it, I reheated it at intervals of two or three days, and by the third heating 
usually it completely disappeared; or one can do it easily by simply running a control tube 
for every antigen tube, using the human serum in decreasing quantities, because in such 
cases the specific fixation will always go much further than the anticomplementary property 
can bo detected. 

Major Falisi . — I am afraid tliat the previous speaker (Dr. Euediger) has left an incor- 
rect impression concerning the "Wassermanns as performed in the army. 

The official technic is completely described in Colonel Craig’s work, -with wliich most 
of you are familiar, and needs no apology. 

Another point upon wliich I wish to touch is the question of chyle in serum. During 
my experience at a recruiting depot where things were moving rapidly, it was necessary to 
take bloods about one and one-half hours after the noon meal and many of these bloods showed 
chyle, wliich we feared would inteifere with the reaction. 

As a matter of fact, the anticomplementary and positive reactions were no more numer- 
ous than with the clear serums. Every positive reaction was investigated and only rarely was 
it impossible to elicit a history 

Doctor Kolmer (Closing.) — In reference to Sanford’s discussion on the influmce of 
digestion upon serum collected soon after eating, it is my impression that these sera may 
be at times slightly nncomplementarj', but I agree with the last speaker that in Phila- 
delphia we pay little or no attention to this condition, and that the results are uniformly 
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satisfactory, oven with sera which arc markcaiy chylous in appearance. I doubt, how- 
ever, whether we correctly understood Sanford *s reference to anticomplementary sera. I 
happen to have the advantage of understanding completely, because he was good enough 
to correspond with mo about the matter. Sanford has in the last year or two met with 
sera from one or two individuals where even fresh sera were anticomplementary. IVe have 
met with the same condition twice in the last few days. I believe that it might be re- 
lated to certain tissue changes that aro .produced by the administration of the arsphena* 
mines, but it is a subject that icquircs very careful investigation. Our experience has 
been similar to that of Sanford, in that these sera have come from cases under treatment. 
I can assure Ives that no one entertains a higher opinion of cholestcrinized antigen than 
myself. On the other hand, I believe that the ordinary saturated extract of heart muscle 
that contains approximately four-tenths of one per cent of cholesterol is capable of yield-' 
ing more nonspecific reactions than tlm plain alcohol extract. It depends, just as Ives has 
correctly stated, upon the technical conditions. If the scrologist will refuse to accept any 
cholestcrinized extract in which the doso is more than one-fourth or one-fifth of the anti- 
eomplemcntary dose, in other words, if the dose employed is not more than one-tenth of 
the uncomplcmentary unit, I agree with him thoroughly that the danger of nonspecific re- 
action, is almost negligibloj but, on the other hand, if one employs an extract of this kind 
in which the dose is about one-half or one*third of the anticomplemcntary unit, it is my 
conviction that it increases the danger of nonspecific reactions. In my new antigen I em- 
ploy cholesterol} but if wo refer to the original work of Sachs, we will find that he ad- 
vocated not more than onc-tenth or two-tenths per cent and not the four-tenths that Swift 
advocated in tlus countrj-. It has been our experience if we add one or two-tenths per 
cent cholesterol to an alcoholic e.xtract, that we get all the virtues of cholesterol without 
increasing the risk of increasing its nonspecific reactions; so we uso cholesterol in this 
amount in my new antigen. There can be no warmer advocate of this practice than myself, 
but only in two-tenths of one per cent rather than four-tenths. I thoroughly agree with 
Ruediger about alcohol extracts of guinea pig heart. Out experience has been similar to 
his own in that these e.xtracts are frequently highly anticomplementary and inferior to’ ex- 
tracts of human or beef heart muscle.. 


Dr. H. E. Robertson, Rochester, Minn., read a paper entitled Better Post- 
mortem Service. (For original article sec page 486.) 

DISCUSSION 

Doctor Kolmcr. — I, of course, with all here present, feel that every point brought up 
in this rcmaikable paper is woithy of di.scussion; but there is ono point in particular that 
I think is worthy of more than usual attention, and that is tho attitude of the undertaker. 
In. Philadelphia, we lose, in the hospitals of the Graduate School of Medicine, a largo 
number of autopsies by leasou. of the fact that the undertaker gets in touch with the 
people first, and convinces them that if the doctors perform an autopsy it is not possible 
for him to guarantee tho pioper preservation of the body. With the better class of under- 
takers, wo have no trouble at all, because with the care mentioned by Robertson it is easily 
possible for us to leave the body in eucli a shape that a good undertaker can preserve it 
perfectly for burial. The idea, honever, occurred to me during tho past year that it may 
bo well for us to investigate the kinds of embalming fluids that were being employed to 
see if MO could employ an embalming fluid which the undertaker could first use for the 
embalming of the body, to be followed by the autopsy. Now then, an embalming fluid of this 
kind must not produce any gross changes in the organs, nor should it produce histologic changes. 
In an investigation of the embalming fluids being employed in Philadelphia, wo found that all 
of them were so loaded ivith formaldehyde that it rvas impossible to uso them for embalming, 
preliminary to the nccrop.'y, by reason of the profound changes produced in the color and 
consistency of the organs; but I would like to ask Eohettson whether he knows of any 
fluid that can be used by the undertaker before the body is neciopsicdf In Philadelphia, 
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I have been nsing a fluid that was devised by Hewson, our professor of anatomy in the 
Graduate School of Medicine, which he employs for the preservation of bodies for anatomic 
purposes. This fluid preserves the body indefinitely. It contains only one and one-half 
per cent of formaldeliyde, and I now have my autopsy room equipped with all the ap- 
paratus which the undertaker requires, and also with this fluid, and whenever I have ob- 
jections raised by an undertaker, or with the family witli whom I am dealing, I simply 
tell the undertaker to please come in and I will give him all the facilities that he can pos- 
sibly wish for, including the preserving fluid, and -that he is to proceed with the embalming 
of the body just as if no necropsy were to be done. The only objection to this fluid that 
lias developed in practical eximrience is the fact that the percentage of formalin is so 
low that it does not fix the muscles of the face, and after a day or two the jaw begins to 
drop, so I ask the undertakers to use their own fluid for injecting the head. Dogs embalmed 
with this fluid have been kept in the basement of the laboratories in close proximity to 
steam pipes for a matter of three months until they became mummified with absolutely no 
odor or decomposition. Our experiments are still under way, but we hope that others will 
take up this matter in a spirit of friendly cooperation with undertakers for the purpose 
of increasing our percentage of necropsies. 

Doctor Botertson (closing). — Kolmer mentioned the undertakers more in detail. I 
am glad he did. We started a school for cmbalmers at the University of Minnesota. We 
had a conference in which the undertakers and the doctors presented their sides. I used 
to take the undertakers down to the morgue and perform postmortems, and then ask an 
undertaker who I knew was qualified to repair the body to show tliem how it should be 
done. Any such conference oould bo held at any place, and it is of tremendous value. 
Sometimes these poor fellows do not Imow how to repair tlie bodies after examinations 
liavo been made. In regard to his point about the fluid, this is liable to happen more with 
the inexperienced emhalmer. Ho could make a good fluid lumself just as well as he could 
buy it, but he is a good deal like other people who like to buy their “Quaker Oats’' in 
packages, so he buys his stuff in expensive bottles. Now, one of the simplest means of 
avoiding this trouble is to toll' him if he will use the solution, that is ono-half the usual 
strength, he wall find that he will wash out the blood more easily, that he will get a more 
intensive penetration of the capillary tree than he would with his stronger solution, and 
that he will be more pleased with the result; and then tell him that if for some reason or 
other the cheeks are not fixed tightly enough, if he injects the usual strength of his em- 
balming fluid in the arteries, the fixation will be good. Embalming does not depend so 
much on the strength of the fluid as it does on the wide distribution in the capillary tree. 

Brown brought up an illustration of the exact point I wish to make, and I do not 
want to be offensive, because we are dealing with extremely difficult things to ’talk about 
frankly, but we have got to be frank with a thing like this. "Why is it that this medical 
student did not want to have a postmortem examination on his father, and why is it that 
Brown agrees with the medical student about that? Because an autopsy is not conducted 
under a decent sort of regime; because it is not done with due respect to the dead. If 
it is not done decently and in such a way that a relative could come in and see it, why of 
course, it is objectionable. Relatives occasionally say to us, “I will give you permission 
to do an examination if you will let me come in and see you do it”. I say, “Sure, come 
.along, we will be glad to have you, and we carry out the usual examination. If it is 
done decently, there can be no objection; and no postmortem ought to be done unless 
it is done decently. In other words, I do not like to have follows enter the room with 
their hats on; I disapprove of smoking in the room; of blood dropped on the floor; of 
disagreeable sights more than aro necessary, because I want to treat that individual just 
as I want my own body to be treated when an e.xaraination is made upon me, and such 
an examination is going to be made if I can persuade any doctor to do it. Now, it is that 
attitude towards the examination that will properly educate the physician and the medical 
student, and will change the thought of such a tyi)e as Brown mentioned. It will change 

this aversion toward a postmortem examination. 

Doctor Brown . — An interesting resolution relative to postmortem technic was pre- 
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scntcd to the Rochester Medical Association at Bochcster, New 'York, by the local under- 
takers’ association TCcoromending that while doing an autopsy the large Tossels be ligated 
low enough to permit the undertaker to embalm the body satisfactorily. Acting on this 
recommendation all pathologists in Roclicstcr are carefully tying off all the large vessels 
before severing from the aorta. 

There is one point which nas brought up by Kobertson on the sentimental side of 
relatives of deceased persons that has another side as I see it. A medical student who 
•goes through his four years in a recognized medical school is able to visualize the entire 
picture of a postmortem examination, and it so happens in his case that in the event of 
the death of one of his relatives he js able to picture to himself the complete postmortem 
examination in all details as tho request is made for permission. If the examination is 
made he is really subjected to double grief and it seems to me it is rather hard ou some 
tj^es of trained medical men to ask them to suffer t^Yofold unless the case warrants it. 
Now, the lajTuan does not have to go through quite the same experience; he has in his mind 
no picture of what is to take place and he suffeis from tho death of the relative aloue. 

A friend of mine told mo of an autopsy carried out in an undertaking room several 
years ago that shows how a postmortem examination may leaet on a relative even after 
ho has pvcn his consent to tho same. Tho day was warm and the door of the examining 
room was left open though unfortunately' it was not guarded. The rclativo paced back 
and forth on the walk and finally walked around to the back of the building and casually 
looking in through the door, saw the operator at work ou the autopsy that to him was 
most gruesome. The shriek that came from his Hps was that of cxticme agony and pain 
and one that none of ua would care to hear. Here of course, tho whole plan ^Ya 5 wrong 
but it brings to our attention the need of the greatest care in the conduct of our post* 
mortem studios. 

I think we have got to be careful and tactful, considering tho general conditions and 
obtain permission on first, the cases dying of causes unlmown; second, on the doubtful or 
partly obscure cases and lastly on tho routine cases with clean cut diagnosis of the causes 
of death. 

It seems to me that tact is most worth while in obtaining postmortem examinations 
and the impression should be definitely left with the relatives of tho deceased whenever 
it is possible to do 90 that a favor is being conferred upon them by making tho examina- 
tion and that it is not being made to satisfy the curiosity of a few physicians and 
students. The body in the postmortem room should be treated with the greatest con- 
sideration; first as a mark of respect to the dead who was beloved by some one; second, 
that the cmbalmer may have a chance to restore the appearance so that no observer can seo 
the lines of incision. 

The great purpose of medicine is to prevent and relieve human suffering and it seems 
to me that tho suggested wholesale postmortem examinations would be contrary to the ful- 
fillment of this aim and many needless routine autopsies would be made under this policy 
that would on completion have added not one item of interest, knowledge or satisfaction to 
anyone except pcihaps the statistician. 
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I have been using a fluid that was devised by Hewson, our professor of anatomy in the 
Graduate School of Medicine, which he employs for the preservation of bodies for anatomic 
purposes. This fluid preserves the body indefinitely. It contains only one and one-half 
per cent of formaldehyde, and I now have my autopsy room equipped vrith all the ap- 
paratus which the undertaker requires, and also with this fluid, and whenever I have ob- 
jections raised by an undertaker, or with the family with whom I am dealing, I simply 
tell the undertaker to please come in and I will give him all the facilities that he can pos- 
sibly wish for, including the preserving fluid, and -that he is to proceed with the embalming 
of the body just as if no necropsy were to be done. The only objection to this fluid that 
has developed in practical experience is the fact tlvat the percentage of formalin is • so 
low that it does not fix the muscles of the face, and after a day or two the jaw begins to 
drop, so I ask the undertakers to use their owm fluid for injecting the head. Dogs embalmed 
with this fluid have been kept in the basement of the laboratories in close proximity to 
steam pipes for a matter of three months until they became mummified with absolutely no 
odor or decomposition. Our experiments are still under way, but we hope that others will 
take up this matter in a spirit of friendly cooperation with undertakers for the purpose 
of increasing our percentage of necropsies. 

Doctor Zohertson (closing). — Kolmer mentioned the undertakers more in detail. I 
am glad he did. We started a school for embalmers at the University of Jlinnesota, We 
had a conference in which the undertakers and the doctors presented their sides. I used 
to take the undertakers down to the morgue and perform postmortems, and then ask an 
undertaker who I knew was qualified to repair the body to show them how it should be 
done. Any such conference oould be held at any place, and it is of tremendous value. 
Sometimes these poor fellows do not know bow to repair the bodies after examinations 
liavo been made. In regard to his point about the fluid, this is liable to happen more with 
the inexperienced embalmer. He could make a good fluid lumself just as well as he could 
buy it, but he is a good deal like other people who like to buy their “Quaker Oats” in 
packages, so he buys his stuff in expensive bottles. Now, one of the simplest means of 
avoiding this trouble is to tell him if lie will use the solution, that is onc-half the usual 
strength, he will find that he will wash out the blojod more easily, that he will get a more 
intensive penetration of the capillary tree than he would with his stronger solution, and 
that he will be more pleased with the result; and then tell liim that if for some reason or 
other the cheeks are not fixed tightly enough, if he injects the usual strength of his em- 
balming fluid in the arteries, the fixation will be good. Embalming does not depend so 
much on tho strength of the fluid as it does on the wide distribution in the capillary tree. 

Brown brought up an illustration of the exact point I wish to make, and I do not 
want to be offensive, because we are dealing with extremely difficult things to 'talk about 
frankly, but we have got to be frank with a thing like this. "Why is it that this medical 
student did not want to have a postmortem examination on his father, and why is it that 
Bro^vn agrees with the medical student about that? Because an autopsy is not conducted 
under a decent sort of rdgime; because it is not done with due respect to tho dead. If 
it is not done decently and in such a way that a relative could come in and see it, why of 
course, it is objectionable. Relatives occasionally say to us, “I will give you permission 
to do an examination if you will let me come in and see you do it”. I say, “Sum, come 
.along, we vrill be glad to have you, and we carry out the usual examination. If it JS 
done decently, there can be no objection ; and no postmortem ought to he done unless 
it is done decently. In other words, I do not like to have fellows enter tho room with 
their hats on; I disapprove of smoking in the room; of blood dropped on tho floor; of 
disagreeable sights more than are neccssaiy, because I want to treat that individual just 
as I want my own body to be treated when an examination is made upon me, and such 
an examination is going to be made if I can persuade any doctor to do it. Now, it is that 
attitude towards the examination that will properly educate the physician and the medical 
student, and will change the thought of such a tyi^e as Brown mentioned. It will change 
this aversion toward a postmortem examination. 

Doctor Brown . — An interesting resolution relative to postmortem technic w'as pre 
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These symptoms could not be ameliorated by clearing out the bowels, and 
after the death of the animal they were found to be associated with an 
intense fatty infiltration of the liver, unaccompanied by serious lesions iii the 
kidneys — except in one of the four cases — or by any significant histologic 
change in the voluntary or cardiac museiilaturc. It was concluded that the 
pancreas must be essential to the physiologic well-being of the animal, quite 
apart from its role in producing insulin. Two reasons were suggested to 
explain how the absence of the pancreas might cause the fatty changes in 
the liver; the one being that owing to the absence of pancreatic Juice a faulty 
digestive process would be sot up in the intestine, and as a result toxic amines, 
or similar substances, by their absorption into the portal blood, would injure 
the liver cells and so lead to fatty changes; and the other, that some pan- 
creatic hormone (other than insulin) necessary for the metabolism of fat 
had been withdrawn from the organism. In support of the former view it 
was observed that about fifty per cent of ingested protein reappeared in the 
feces, often in a completely undigested state and that only a small percentage 
of fat was absorbed. To this e.xtent the observations lent support to those 
of Lombroso who, in 1910, concluded that the presence of the pancreas in 
the body is essential for proper absorption from the intestine, even when it 
does not actually secrete any digestive Juices — a conclusion, however, which 
had been denied by McClure, Vincent and Pratt. 

To put these suggestions as to the cause of the symptoms to the test of 
experiment the next step was to administer to depanereatized animals not only 
insulin but the digestive enzymes of the pancreas as well. This has been 
done by feeding raw pancreas to two dogs, with the significant result that one 
of them has now survived the pancreatectomy for over fifteen months and 
the other, for over eight months, both being at the present time in excellent 
nutritive condition. The daily diet in both cases has consisted of from 200 
to 400 grams of meat and fifty grams of raw beef pancreas with from 50 
to 100 grams of cane sugar, the dose of insulin, given tivice daily, being varied 
in each case between fifteen and twenty clinical units. There is no doubt that 
by giving the raw pancreas, the absorption of both protein and fat has been 
very greatly improved and the absence of any symptoms of hepatic insuffi- 
ciency may possibly bo explained by the fact that no toxic products, due to 
a faulty (microbal) type of protein digestion, are being absorbed into the 
blood of the portal circulation. On the other hand, this result does not 
negative the second suggestion, for it may be that by feeding raw pancreas 
some hormone, other than insulin, which is not destroyed during the diges- 
tive process, is absorbed from the intestine into the blood. To test this 
possibility, we are at present giving depanereatized dogs trypsin in place of 
raw pancreas, but the results are not sufficiently forward to report at the 
present time. 

"We have attempted to investigate the problem in another way, namely 
by measuring the amount of esterase in the blood. By use of the stalagmom- 
eter method of Bona, we have found in depanereatized animals, that instead 
of being decreased, this blood-enzyme is deeidely increased in amount. But 
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it Diust be remembered tliat there is pi'obably both an esterase and a lipase 
in blood and before we consider this part of onr work as complete, the blood 
lipase instead of the esterase must be measured. 

Several other facts of possible clinical interest have come to light as a 
result of these observations. For example, it has been found that the fasting 
blood sugar is usually about 0.300 per cent, indicating that the animals are 
more or less constantly hyperglycemic and yet, apparently, without any un- 
toward effects. This does not imply that it would be safe to allow a human 
diabetic to carry so high a blood sugar, for there is an essential difference 
in the clinical condition as it exists in him and in the depanereatized dog; 
namely, that the diabetic patient still retains some islet tissue which must be 
protected from overstrain by keeping the blood sugar as low as possible. 
What the observation does show is that increased blood sugar per se does not 
cause the degenerative changes which some clinicians have imagined it to do. 

Another fact of interest is that one of the dogs (9 months) has gone 
through a noimial pregnancy and is now bringing up two of her family of 
five. She went through the pregnancy without any perceptible change in the 
sugar balance but a fc%v hours after delivery she developed severe symptoms 
of hypoglycemia from which, however, she spontaneously recovered. It would 
appear that the drawing of sugar from the body through the milk was re- 
sponsible for these symptoms. In view of the belief, due originally to ex- 
periments by Carlson and Dreniian, that the developing fetuses may secrete 
suffieiont insulin to protect the mother against the effects of pancreatectomy, 
the foregoing observation is of great interest. It does not, however, entirely 
disprove this hypothesis for, although in our experiments no perceptible 
change occurred in the carbohydrate balance during the pregnanej^, it may 
be that this was because so much insulin was being given in any case that the 
small contribution of tlie fetuses could not make itself felt. Since the glucose 
equivalent of insulin is so very much greater with small as compared with 
large doses (Allan), the fetal contribution of this hormone, in the absence 
of injections of the hormone, might have a pronounced beneficial effect on 
the mother. 

Finally, it should be pointed out that there is every indication that 
these two animals arc completely depanei’eatizcd, for both of them become 
intensely diabetic whenever the injections of insulin are discontinued. It is 
very significant also that in three days and over, after withdrawal of insulin 
and food from other similarly treated animals the blood sugar has been found 
to be decidedly higher in fat as compai'ed with thin animals. The question 
arises whether this may indicate the derivation of sugar from fat (Chaikoff, 
Markowitz and Simpson). 

Another problem of clinical interest concerns the source of insulin in 
the animal body. The isolation of substances capable of lowering the blood 
sugar of normal animals from all sorts of materials, both animal and vege- 
table in origin (Collip, Winter and Smith, Best, etc.), and even from the 
tissues of diabetic animals (Best and Scott), naturally raises the question as 
to whether the isles of Langerhans'of the pancreas can, after all, be the 
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exclusive source from -which the intact animal derives this hormone. On 
account of these facts some authors, notably Ocrtcl and Swale Vincent iiave 
formally challenged the islet hjT>othesis of diabetes. Supplementing the ex- 
cellent anatomic and pathologic evidence upon which originally this hypoth- 
esis was built, three proofs of a different character arising out of the present 
work may be added. The first of these is the fact, alluded to above, that the 
discontinuance of the injection of insulin into depancrcatizcd dogs causes 
severe symptoms of diabetes to supervene within a day or so, followed by 
death in a remarkably short period of time unless insulin is again adminis- 
tered. If tissues other than the pancreas can produce insulin why do they fail 
to do so under these conditions? The insulin that is extractable from them 
must be incapable of functioning in the dcpaiicreatized animal and pancreatic 
insulin only can prevent diabetes. 

The second and third pi'oofs have been obtained by work on certain 
of the bony fishes (Teleostei) such as the angler fish (Lophius piscatorius) and 
the sculpin (Myoxocephalus) in which the pancreas does not contain the 
usual islets of Langerhans, these being collected into encapsulated glands of 
considerable size, situated outside the pancreas, usually in the neighborhood 
of the spleen and the pylonis. Two years ago, I found that extracts prepared 
in tlie usual way from these principal islets, as they arc called, contained 
very large amounts of insulin whereas none was obtainable by exactly the 
same technie from the pancreas itself. McCormick and Noble have also pre- 
pared large amounts of insulin from the principal islets of the cod and pol- 
lock. More recently, Swale Vincent, Dodds and Dickens have found that 
some insulin may be prepared by the picidc acid process of Dudley from the 
pancreas of those fishes but they admit that the yields obtainable are very 
small compared with those from the islets. It may be that the few scat- 
tered microscopic islets, observed by Slater Jackson and, by Scott in the 
pancreas itself arc responsible for these effects. But even this overwhelming 
presence of insulin in the principal islets as compared vdth the pancreas 
proper is not absolute proof of the insular hjT)othesis, and since we maj” 
consider the present as a test ease, not only of the islet hjiiothesis, but also 
of the general principle that difference in function is often related to essen- 
tial differences in structure, McCormick and I have attacked the problem in 
another way. In the sculpin it is possible, by performing laparotomy, to 
excise the principal islets without much trouble. The operation lasts from 
fifteen to twenty minutes and the fish soon recovers from its immediate effects 
and swims about in a normal manner when returned to sea water. The blood 
sugar measured in fish removed on various days following the isletcctomy 
was found to be markedly raised, indicating the existence of severe diabetc.s 
but before attributing this to the isletcctomy it was necessary to take into 
account the fact that for some days (four to five) after exposure to air the 
blood sugar — normally about 0.035 per cent in this fish — is apt to be raised 
(asphyxial hj’perglyccmia). ‘We found, however, that it was decidedly hisher 
in fish from which the islets had been removed and more decisive still, that 
the hyperglycemia continued after the fifth day, by which time that due to 
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asphyxia had almost invariably disappeared in nnoperated fish. ‘There can be 
00 doubt that removal of the principal islets without disturbance of the 
pancreas causes marked hyperglycemia in the sctilpin and since this is the 
cardinal symptom of diabetes it seems justifiable to conclude that the fish has 
become diabetic. In support of this it may be mentioned that the liver of the 
diabetic fish was found to contain distinctly more fat and less glycogen than 
those of the controls. 

The final proof is still lacking, namely to see whether administration of 
insulin to the isleteetomized fish would prevent the development of the dia- 
betic symptoms. This experiment we hope to do at the earliest opportunity. 
Meanivhile, however, we have investigated the effect of insulin on normal 
fish (sculpin) or on fish rendered hyperglycemic by asphyxia and in neither 
case have we been able to show that it has any very marked influence in 
lowering the blood sugar. This is strange and may be related to the low 
body temperature which allows the excess of injected insulin to be excreted 
before it can act or may be due to a mobilization of sugar out of glycogen 
or other sources which proceeds at the same rate as insulin can act. 

-J. J. B. M. 


Variation of Virulence in Tubercle Bacilli 

I P we lacked evidence that tubercle bacilli vary in viralence we should be 
sure that our observation was at fault, since it is certain that all living 
organisms vary in aU their attributes. 

As a matter of fact the evidence is plentiful. The characteristic differ- 
ences which the human, bovine, and avian types show in their power to pro- 
duce disease in several animal species are well known. Again these chai’ac- 
teristie differences are known to be variable, inconstant in degree. 

The greatest volume of evidence on this point relates to the “human” 
type or group. The members of this group are characterized in a general 
way by slow but plentiful dry growth on media containing glycerin, and by 
relatively low virulence for cattle, rabbits, and birds. Most, but not all of 
them possess rapidly lethal virulence for the guinea pig, the animal most used 
in studying them. 

As a rule, strains of this type kill guinea pigs in about two to three months 
after subcutaneous inoculation. Within wide limits the number of bacilli in- 
jected seems to have little effect on the duration of life,^ though very small 
numbers of bacilli from virulent strains may cause a comparatively chronic 
disease."* ® But a number of strains have been reported which even in large 
doses caused death only after many months or not at aU. 

The Saranac Lake E.1 strain, one of the best knoivn human strains of low 
mrulenee, was recovered by Trudeau in 1891 from a ease of general miliary 
tuberculosis. At first it showed standard virulence for guinea pigs, but after 
two or three years its virulence declined greatly, and now for some thirty 
years all cultures made from it have shown very Imv pathogenicity. It has 
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been extensively studied by Trudeau, ♦ Krause,® and Baldwin and Gardner.® 
In the groat majority of instances it produces in guinea pigs a very benign 
glandular tuberculosis which shows a marked tendency to heal, and does not 
interfere with the general well-being of the animal or shorten its life. How- 
ever, this single strain exhibits variation in virulence, for Baldwin and Gardner 
observed fatal, though chronic, infections after both inhalation and subcuta- 
neous inoculation, and Rosenberger^ after intraperitoneal. We have observed 
a fatal case of fifteen months* duration after subcutaneous injection. Inocu- 
lation with tissues and cultures from this animal caused a disease more rap- 
idly fatal than the original R1 infection, but in some cases very much less so 
than the usual experimental infection. • 

Numerous other more or less attenuated strains have been reported by 
Joiisset,® Arloing,® Raw,^° and others. Dreycr^^ has worked with a strain 
cultivated by Schottclius, which usually killed guinea pigs in four to ten 
(commonly six to eight) months. We have reported the production of chronic 
tuberculosis in guinea pigs by implantation of incubated tuberculous tissues.® 
From such a. ease a strain has been cultivated which exhibits rather low vir- 
ulence, though again the disease produced is less chronic than that in the 
original animal. This strain differs in its history from other avimlcnt strains, 
most of which have resulted from prolonged cultivation. We have produced 
chronic guinea pig tuberculosis by inoculation with dry cultures — a well- 
known possibility — and also by injecting sputum from a patient with an old 
fibrous pulmonary tuberculosis in which the bacilli are constantly very long 
and beaded. Studies of the varying virulence of different strains and of dif- 
ferent cultures of the same strain ai’e being continued by Boissevain and 
Ryder in the laboratories of the Colorado Foundation for Research in 
Tuberculosis. 

The whole question of loss of vinilcnce and possible recovery of viru- 
lence has assumed vital importance owing to Calmette *s recent revival of 
the subject of protective vaccination with apparently avimlent strains of 
tubercle bacilli.'®- Calmette reports that after prolonged cultivation 
on bile-potato-glycerin media the bacilli lose all power to cause disease when 
inoculated intravenously or by any other route commonly employed, but 
remain alive in the body for a year or so, and that during this time the body 
is refractory to virulent infection, provided it has never been infected before. 
Tlie behavior of the R1 strain leads one to feci that there may be considerable 
risk in this procedure. 
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BOOK REVIEWS 


(Books for Keview should be sent to Dr. Warren T. Vaughan, Medical Arts Building, 

Richmond, Va.) 


Basal Metabolism in Health and Disease* 

T) Y far tlie most comprehensive and generally useful single volume on this 
subject which the reviewer has as yet encountered. The work begins 
with a brief historical sketch followed by a summary of the salient points of 
the metabolism of earbohydrate, fat and protein. Those laws of physics which 
have a bearing upon the performance of metabolism tests are briefly recapitu- 
lated. Internal and external respiration are described in some detail. There 
next follows an enumeration of general principles governing the determina- 
tion of basal metabolic rates with detailed description of the various instru- 
ments in clinical use, and a discussion of their relative values. The normal 
basal metabolism receives detailed consideration, while nearly 200 pages are 
devoted to metabolic alterations in disease. Of especial importance and inter- 
est aside from thyroid disease is the author’s description of the metabolism 
in diabetes mellitus. 


General Cytology^ 

T he Marine Biological Laboratory at Woods Hole, Mass., is-known to all 
students of biology especially as a place where one may study the rela- 
tively simple forms of marine life so that we may learn more of the funda- 
mental biologic laws of nature. Investigators from many parts of the coun- 
try customarily spend their summers at AVoods Hole, Avhere with thoroughly 
adequate facilities each studies that particular biologic phenomenon which 
has for him the greatest interest and presents the most alluring problem. 

In 1922 a group of these individual investigators initiated collaboi’ative 
studies with a view to pimducing a compilation of monographs dealing with 


•Basal Metabolism in Health and Disease. B>- Eucone F Du Bois, M.D. .Medical Di- 
rector Bussell Sage InsUtute of Patholog:>", Associate Professor of Medicii^. Cornell University 
^Micil College. Cloth. 79 engravings. Pp. 3T2. Price ?-i.75. Lea & Febiger. Philadelphia 
and New York. 1924. . 

tGeneral Cjhology. For Students of Biologj' and Medicine. Bv Robert Chambers, Edwin 

G. Collin, Edmund V. Cowdry, Merle H. Jacobs, Ern^est E. Just, M^garet R. Lwte, 

H l^uds, Frank B. Lillie. Ralph S. Lilllt, Clarence E. McCIung, Albert P. 

H. ^rgan, Edmund B. Wilson. Edited by Edmund V. Cowdrj-. Cloth. Pp. 7o4- Price 57.oO- 
TjniVeisity of Chicago Press. 1924. 
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the life processes of the living cell. The result is a 750 page volume entitled 
General Cytology. The individual -writers have incorporated their own work 
into a general critical view of the literature so that each subject has been 
covered in every detail. 

In the volume one may find most of what is knoum today regarding the 
living cell, including its physics, its chemistry, both general, colloidal and bio- 
chemistry, methods of fertilization, growth and cellular differentiation, with 
comprehensive discussions of the theories of heredity as applied to the indi- 
vidual cell. 

The chief value of this work will be as an authoritative handbook 
for students of biology, botli general and medical, and as a reference volume 
for all whose interest is in the general biologic sciences. 


Basal Metabolistn:' 

A HANDY reference manual written especially for those interested in the 
clinical aspects of basal metabolic rate determination. The principles of 
direct and indirect calorimetry arc discussed. The physiology of heat produc- 
tion and heat regulation is presented in considerable detail and the effect of 
certain drugs thereon is briefly summarized. Chapters are devoted to study 
of the metabolism in hyper- and hypothyroidism and in various other dis- 
eases. The appendi-x contains tables and charts, helpful time-savers in the 
iJerformance of metabolism tests. 


The Examination of Patients] 

A THOROUGHLY valuable handbook for those wlio desire to perform ex- 
haustive physical examinations. Much additional space might well have 
been given to the recording of the anamnesis and the various subjective symp- 
toms, for this indeed must be reckoned a part of the examination. Again, we 
should have liked to have seen more detailed discussions of the various spe- 
cial examinations, such as pelvic examination, proctoscopic examination, ex- 
amination of the visual fields and other similar procedures which the internist 
often through a feeling of inexperience refers to some other specialist with- 
out having first undertaken himself. 

These are the special fields in which the internist feels a need for a suffi- 
ciently detailed reference work applied particularly to his own requirements. 
It has been very well covered in the author’s description of the neurologic 
examination. 

•Basal Metabolism. By John T King. Jr. Cloth. Pp. 118 Price §2.50. Williams & Wilkins 
Co., Baltimore, 1924. 

tThe Examination of Patients. By Nellie B. Foster. Sf D . As.<!ociate Physician to the 
New York Hospital*. Associate Profesror of Medicine at Cornell University, College of iledlclne. 
Pp. 253. Illustrated. Cloth. Price §3 50. tV. B. Saunders Co . Philadelphia, 1924. 
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The Next Annual Meeting* Will Be Held in Philadelphia, May 21-23, 1925 
Prepare for the Coming* Convention 

A letter and questionnaire have been sent out to all our members ap- 
prising them of our next annual meeting which is to be held May 21, 2Z 
and 23, 1925, in Philadelphia, the home city of onr Presifl«pt, Dr. Kolmer. 
Under his inspiration the gathering next year bids fair to excel our previous 
successful conventions in scientific contributions to our specialty and ad- 
vancement of our cause, A new and useful feature will be the commercial 
exhibit of instniments, apparatus and reagents for the laboratory worker. 
Members should make plans now for attending our next meeting. Dr. Burdick 
will be pleased to make hotel reservations not only for the Philadelphia meet- 
ing of the A, S. C. P. but he is also in a position to extend the service to 
include reservations in Atlantic City for the A. M. A. convention which is 
held the week following ours. Those who have papers to present, and we 
hope there will be many, will communicate at once with the^ secretary, Dr. 
Ward Burdick, 652 Metropolitan Bldg., Denver, Colorado 
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CLINICAL AND EXPERIMENTAL 


A STl.TDY OF THE GUAM-POSITIVE COCCI PRESENT IN THE VAGINA 
AND CER^HCAL CANAL OP THE UTERUS® 


By Lloyd Arnold, JI.D., and Louis Brody, I\r.D., Chicago 


T he gynecologists recognize the Gram-positive cocci as important constit- 
iientg^jjj^ the J»''/’terial ^pva of the vagina and the cervical canah^ These 
cocci are almost always present in cultures obtained fi'om this part of the 
female genital tract. AVe were interested in the question of the relation be- 
tween various eocei Jlil.-sent in vaginal and cervical regions and also between 
those of the vaginal and fecal cocci We have used eeilain cultural and bio- 
logic characteristics to differentiate the groups, such as sugar fermentations, 
limiting hydrogen-ion concentration and pathogenicity for mice. 

TLCHNIC 

Cultural media were the same as those already described.” The methods 
for the de.tennination of the limiting hydrogen-ion conceutvation® and patho- 
genicity for miec^ were the same as we liavc previously employed. The swabs 
containing the material for bacteriologic examination were obtained in the 
following manner; After a speculum was inserted into the vagina, swabs were 
obtained from the sides of the vagina between the blades of tlie speculum at 
the respective levels, Tlie ccrvjx was cleaned with sterile absorbent cotton 
by repeated application, then a swab was inserted in the cervical canal. AU 
swabs were put iu dry sterile test tubes and used to seed tlie respective media 
within three hours after being obtained. Our material was taken from pa- 
tients iu the out-door di.spcnsary of Mercy Hospital; all liad a Icucorrhcal dis- 
cliarge and pathologic lesions associated with such discharge. 

■Department of BacteriolOfO'-PatholoBj’^ anil Department of Gj necdojov Loyola Unl- 
veisUy School of Meflielnc. anti Pathological Laboiatory. Ifercy Hospital. Chicago. 

Received for publication. August 2S, 192-1. 
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OBSERVATIONS 

The appearance of colonies of staphyloeoeens was noted. These were 
typical colonies; onlj' a few hemolytic varieties were encountered. Tlie blood 
agar plates were examined by transmitted light and distinct greenish areas 
M-ere observed around the (streptococcus) colonies. Some colonies ap- 
pearing as the “indifferent” variety would upon subculture produce some 
methemoglobin. Subeultured into vitamine bouillon,- the staphylococcus al- 
ways produced a uniform cloudiness, and sedimentation became apparent after 
incubations of eighteen to twenty-four hours. The streptococcus in this me- 
dium varied from a uniform cloudiness to a typical granular sediment adher- 
ing to the sides and settling to the bottom of the tube ; the bouillon remained 
perfectly clear. All gradations between tbesc two extremes were observed 
witli Gram-positive cocci that grew in chains. Morphologic studies were al- 
ways made upon smears taken from plain vitamine bouillon (Ph 7.6-7.8) after 
eighteen to twenty-four hours’ incubation. 

We found many colonies on blood agar that were small (1 mm. or less) 
granular, lusterless, firm, grayish, (sti-eptoeoccus) with a dark brownish color 
noticeable around the colony on transmitted light. These colonics were 
smaller than the streptococcus colonies and the color was not observed unless 
plates were carefully studied against a strong light. When colonies of this 
type were subeultured to bouillon, the morphology of a smear from a twenty- 
■four-hour-old colony was that of single and diplococcus. Chains were never 
formed; at times foiu* members in diplo-arx’angemcnt would be adherent, or 
the same number in tetrad-arrangement, Subeultured for several days upon 
bouillon, with intermittent blood agar plate transfers, the morphology of 
these cocci was not changed. The growth in the bouillon (Ph 7.6-7.8) was 
nearer the streptococcus than the staphylococcus type of growth. The sedi- 
ment was seldom granular, and usually showed slight viscid, stringy shreds 
when agitated ; sedimentation was mostly collected on the sides of the tube and 
only settled to the bottom after agitation. This type of coccus has probably 
been considei'cd as a streptococcus by other workers. We have found the 
morphology on .smears from a twenty-four-hour-old bouillon culture to be 
different from lioth the streptococcus and the staphylococcus. Certain cul- 
tural characteristics help to differentiate it from the streptococcus, but it 
resembles the streptococcus much more than it does the staphylococcus. This 
coccus resembles the entcroeoecus described by Thiereelin® and recent inve.s- 
tigations by Bible® seem to differentiate an enterococcus from the strepto- 
coccus feealis group of Andrews and Horder.’’ 

Wc have not investigated this coccus sufficiently to warrant our calling 
it an entei'ocoecus in the sense implied by Woi.ssenbach® and other French in- 
vestigators. But we feel that if the cocci of this group were classed as strep- 
tococci, our iueideiice of streptococci would be too high and we have found 
the characteristic previously mentioned to be constant for this group of cocci. 
Wc will refer to this cocci as the enterococcus in this paper, meaning by that 
terra a Gram-positive coccus; the morphology on smears from a twenty-foiu'- 
liour bouillon culture shows a single and diplococcus, with isolated cocci in 
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chains of four mcmbcTS or in groups of four mombors. On blood agar plates 
the colony is small (1 mm. or less), gray, granular, lustcrless, with a brownish 
discoloration of the enviromneut when examined by transmitted light. 

IVc have used lactose, mannite and salicin as fermentable substances in 
previous work with streptococci. In this work we have used the same sub- 
stances for purposes of comparison. The number of fermentable substances 
must for technical reasons be limited in most baeteriologic work in connection 
with clinical material. 


EXPERIMENTS 

One hundred seventy strains of Gram-positive cocci were isolated from 
the vaginal tract, forty-eight staphylococcus, sixty-six enterococcus and fifty- 
six streptococcus. Two hundred sixty-Uvo strains were isolated from the 
cervical canal of the uterus, seventy staphylococcus, ninety-six enterococcus 
and ninety-six streptococcus. Tabic I shows the reactions of these strains ac- 
cording to their ability to utiliae lactose, mannite and salicin as carbon sources 
of energy. 

Mannite fermentation has been found to be rather constant for most fecal 
strains of cocci, especially the streptococci.' In Table II, the mannite fermen- 
tations of vaginal and cervical strains of streptococcus arc compared with 
those isolated by Oppenbeim from the feces and by Arnold from the pharynx. 
It will be noticed that the vaginal strains arc nearer the fecal strains in their 
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Table II 
Streptococcus 



1 VAGINA 

1 CERVIX 

1 FECES X 

1 PHARYNX = 

FERAIEXTABLE 

SUBSTANCE 

NUMBER 

STRAINS 

PER CENT 

NUMBER 

STRAINS 

PER CENT 

NUAIBEK ^ 

STRAINS 

PER CENT 

NUMBER 

STRAINS 

PEE CENT 

Mannite posi- 
tive 

Mannite neg- 

24 

42.86 

35 

36.46 

239 

.70.0 

24 

14.0 

ative 

32 

j 57.14 

16 

63.54 

84 

24.0 

150 

86.0 


X OppenheimP 
= Arnold^ 


Table HI 

Maxxite Feratextatiox 



1 NEGATIVE 

1 POSITn-E 


NO. STRAINS 

PER CENT 

NO. strains 

PER CENT 

Staphi/lococcus 

Vagina 

24 

50.0 

24 

50.0 

Cervi.v- 

54 

77.15 

16 

22.85 

Entcrococcvs 





Vagina 

32 

48.5 

34 

51.5 

Cen-ix 

64 

66.66 

32 

33.33 

Streptococcus 





Vagina 

32 

57.14 

24 

42.86 

Cervix 

61 

63.54 

35 

36.46 


Table IV 



vagina 

■CERVIX 

NON- 

P.VTHOGENIC 

PATHOGENIC 

NON- 

PATHOGENIC 

PATHOGENIC 

xo. 

STR.\IXS 

PER 

CENT 

NO. 

STrw,VINS 

PER 

CENT 

NO. 

STR.IINS 

PER 

CENT 

NO. 

STR,VINS 

PER 

CENT 

Staphylococcus 

10 

83,4 

2 

16.6 

6 

75.0 

2 

25.0 

Streptococcus 

24 

75.0 

S 

25. 

16 

61.5 

10 

38.5 

Enterococcus 

9 

75.0 

3 

25. 

17 

60.8 

11 

39.2 


maiHiite fermenting power than are the cervical strains; the pliaiyngeal strains 
arc merely given to show the other extreme in mannite fermentation. 

In Table III. the mannite fermentations of the vaginal and cervical sti'ains 
of staphylococcus, the so-ealled cnteroeoccns and the streptococcus, arc com- 
pared. Here it will be noticed that all of the vaginal flora of the Gram-positive 
coccus group ferment mannite more than those of the corresponding cervical 
flora. The limiting h.ydrogen-ion concentration for the three groups of Gram- 
positive cocci studied, did not differ markedly fi-om one another. They varied 
from Ph 4-5 to Ph 5.6. The vaginal flora (170 strains in .all) did not differ mar- 
kedly from the cervical flora (262 strains) in this i-espect. The average H-ion 
concentration that limited gi’owth was Ph 5.0. Table IV gives the results of 
the pathogenicity expenments with mice. 

DISCUSSION 

Avery and Cullen,^" BroAvn^^ and ArnokP and others have divided the 
streptococci into human and bovine types by the limiting H-ion concentration. 
The human tA^pe is more sensitive to an acid environment and ceases to grou 
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at a H-iou coneentratiou of Ph 4.8 to 5.4. The bovine type, on the other hand, 
is not so sensitive and the limiting H-ion concenti'ntion necessary to inhibit 
growth was found to vary from Pn 4,3 to 4.5. Brody and Arnold” have shown 
that there is no relationship between the limiting H-ion concentration of strep- 
tococci and their pathogenicity for mice. We suggested that the difference 
between the so-called human and bovine types was merely one of environ- 
inentnl conditions of growth. Streptococci isolated from areas in contact 
with an inflaminatory exudation were of the human type; the bovine types 
came from areas not associated with exudation. 

This suggestion is further confirmed as a result of the experiments re- 
ported in this paper. The total Gram-positive cocei isolated from the vaginal 
tract was 170, from the cervical 2G2. The average limiting ll-ion concentra- 
tion was Ph 5.0, the variations were between Pn 4.7 and 5.6. In other words, 
they were all within the human or pathogenic range. This wc think was a 
result of the contact of these strains with the exudation present in the cer- 
vix and vagina of the cases studied. The bacteria found in the cervical canal 
arc an extension upwards of those in the vaginal tract. The vaginal bacterial 
flora resemble in many respects certain fecal types. The Gram-positive cocci 
of the cervical canal differ from those found in the vaginal tract. There is a 
gradual loss of the power to ferment niaimite, so typical of strains of fecal 
origin, and they become more pathogenic for mice. Both of those differences 
are probably due to tlic more parasitic mode of existence of the microorganism 
in the cervical canal \uidcr the condition found in our eases. 

Wc have used only a few strains for our pathogenicity experiments and 
for this reason wc do not place much value upon information gained by study- 
ing such a small number of cocci picked at random, Wa foci that a more de- 
tailed study of the pathologj', ete.» of the clinical cn.sos from which tlie strains 
were isolated would be ncccssarj' before drawing definite conclusions as to our 
pathogenicity expenmonts. 

SUMMARY 

The Gram-positive cocci of the vaginal tract resemble closely the cor- 
responding cocci of fecal origin. Those cocci present in the cervical canal of 
the uterus under various pathologic conditions, resemble tho.se of vaginal 
origin. With gradual extension of the fecal types up through the vagina to 
the cervix, certain biologic changes take place: the power to ferment mannite 
is gradually decreased and an increased pathogenicity for mice is probably 
acquired. The differences in the limiting H-ion concentration of Gram-positive 
cocci is not an index to their pathogenicity, but tho.se most sensitive to the 
hydrogon-ioir concentration {r„ 4.8 to 5.4) have recently been in contact with 
an inflammatory cxudntc. 
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LIVER FUNCTION IN VARIOUS DISEASES AS TESTED BY THE 
ADMINISTRATION OP LEVULOSE^^ 


By Reuben Pinkelstkin, M.D., and Max Dannenberg, M.D., Brooklyn, N. Y. 


I T is a well-known fact that the liver fnnetion is disturbed in many diseases 
both in acute and chronic conditions. Very often this disturbance in func- 
tion is due to permanent pathology as is found at autopsy. .In most cases 
the pathology is not severe enough or does not beeome permanent and the 
function returns to normal after the disease subsides. After pneumonia or 
influenza, permanent destruction of liver tissue is seldom found, although 
during the course of these diseases, its functions may be greatly disturbed. 

It is evident tliat it would be very difficult to test each one of the numer- 
ous liver functions. We feel that this may be unnecessary in that disturbance 
of one function may be suffleient evidence of some degree of disturbance of 
all functions of the livei-. It is hard to imagine that the ureagenic function 
of the liver will be altered without some change at the same time in its 
glycogenic function. The cause of these changes evidently is due to the 
diminished activity of the cells, which will affect all of its functions. 

One of the most important functions of the liver is its glycogenic func- 
tion, the conversion and storage of glycogen. 

Since 1875 various investigators have sought to prove disturbed liver 
function through the ingestion of sugar. In that year ColraU suggested 
the ingestion of 150 to 200 grams of cane sugar with subsequent examination 
of the urine. He found glyeosiu-ia in many conditions especially neurosis, 
hyperthyroidism, etc. Ho attributed this glycosuria to disturbed glycogenic 
function of the liver. The objection to this test is that saccharose is fir.st 
converted into glucose in the alimentary tract. The rate of conversion varies 
in. different people thereby introducing an unknown factor. 

Later, glucose was used with the idea that no conversion would be neces- 
sary. But other organs besides the liver convert and store glycogen. This 
was proved definitely by Sachs- in 1899. He removed the livers of frog.s 
and observed the tolerance to various sugars. The only .sugar not used up 
was lemilose. All the other sugars were converted into glycogen, thus prov- 
ing that other organs be.sides the liver have the power of couA’ersion and 
storage of glycogen. 

Taking the above experiment into consideration, i.e., that levulose was 

*From the Medical Department of the Brownsville and East New Aork Hospital. 
Keceived for puhlication, Awgnst 23, 1924. 
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TABL£ I 

Cases in Wuicn Levulose Punction Test ayas Pekeoemed 


NO. 

NAME 

FASTINO 

% HOUR 

I noun 


DIAGNOSIS 

1 

M.M. 

.080 

.083 

.083 

.078 

Fibrosis of Lung 

2 

M.G. 

.0S4 

.120 

.140 

.106 

Bronchial Asthma 

3 

J.K. 

.060 

.083 

.083 

.084 

Gastric Ulcer 

4 

M.S. 

.116 

.122 

.125 

.132 

Acute Cholecystitis 

5 

H.G. 

•OSG 

.088 

.086 

.070 

Arthritis 

C 

J.R. 

•Oou 

.070 

.070 

.084 

Influenza 

7 

I.S. 

.ore 

.07G 

.060 

.062 

Duodenal Ulcer 

S 

L.T. 

.07C 

,070 

.075 

,075 

Pneumonia 

9 

J.R. 

.109 

.090 

.083 

.084 

Lung Abscess 

10 

L.K. 

.075 

.075 

.068 

.064 

Myocarditis 

11 

F.R. 

.032 

.100 

.125 

.150 

Arthritis 

12 

M.R. 

.083 

.100 

.108 

.125 

Pulmonary Tubciculosis 

Vi 

N.O. 

.OGO 

.ICO 

.140 

.100 

Gastroduodenitis uath Jaundico 

14 

J G 

.087 

.120 

.107 

.100 

Clir. Cholecystitis 

15 

li.S. 

.100 

.120 

.115 

.lOG 

Eydropneumothorax 

10 

B.K. 

.100 

.130 

.130 

.120 

Chr. Myoc-arditis 

17 

Y.M. 

.080 

.125 

.133 

.100 

Bronchial Asthma 

18 

G.A. 

.100 

.160 

.360 

.162 

Influenza 

ID 

T.M. 

.150 

.200 

.250 

.187 

Lobar Pneumonia 

2Q 

S.R. 

.100 

.150 

.160 

137 

Myocarditis 

21 

A.H. 

.105 

.110 

.125 

.200 

Carcinoma Pancreas 

22 

P.S. 

,138 

.145 

.166 

.200 

Chr. Cholecystitis 

23 

r.G. 

.150 

.155 

.166 

.200 

Chr. VaJ. Disease urith Ascites 

24 

E.R. 

,125 

.150 

.104 

.143 

Clioiccystitis 

S3 

A.S. 

.080 

,oso 

.082 

.084 

Myocarditis 

' 26 

T.F, 

.135 

.130 

.135 

.135 

Aiteriosclcrosis with Nephritis 

27 

J.F. 

.140 

.100 

.135 

.240 

Arteriosclerosis 

28 

F.B'. 

.110 

.100 

.110 


Chronic Nephritis 

20 

P.S. 

.105 

.105 

.110 


CIiT. Appendicitis 

30 

H.A. 

.100 

.090 

.090 


Acuto Tonsillitis 

31 

H.S, 

.150 

.150 

.155 


.4rtcnosclorosis with Ncphiitis 

33 

E.D. 

.125 

.150 

.140 

.135 

Chr. Cholecystitis 

33 

R.L. 

.110 

.110 

.100 


Subacute Appendicitis 

34 

F.B. 

.120 

.110 

.110 


Pelvic Inflammation 

35 

B J. 

.110 

.108 

.110 


Ulcerated Cervix 

30 

E.F. 

.110 

.135 

.130 

.120 

Chr. Myocarditis 

37 

ILL. 

.130 

.130 

.120 


Carcinoma Lung 

38 

P.G. 

.140 

.135 

.133 


Aitcvioscbrosis with Nephritis 


the only sugar not converted and stored as glycogen by the Uverless frogs, 
Strauss® in 1901, formulated a new test for liver deficiency. He gave 100 
grainvS o£ Icvulosc in weak tea on a fasting stomach and examined the tirine. 
No food was given after the previous evening meal. At 6 a.m. he obtained 
a normal urine, then gave the Ic^nilose, The urine was examined for Icvulosc 
at hourly intervals for four hours. lie found 70 per cent of negative tests in 
clinically normal liver cases, and positive in 83 per cent of clinically abnomnal 
liver cases. The presence of a sufficiently large number of positive reactions 
iu normal cases and negative reactions iu. abnormal cases is final proof that 
this test is not eonclush’c. 

Many investigators have worked on this tost and have given IcauiIosc in 
various quantities, but in all cases only the urine was examined at varying 
intervals. The great fault was that often too much levulosc was given and 
an alimentary levulosuria resulted. Again the permeability of the kidneys 
to Ic^mlosc varies with different indindiial.s. This test also soon fell into 
disuse because of its uncertainty. 
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In 1921, McLean and De Wesselow* studied Mood sugar curves of normal 
adults and that of diabetics after the ingestion of various sugars, such as 
glucose, le'imlose, saccharose, galactose, etc. All these sugars, excepting levu- 
lose, provoked a rise in the blood sugar. As little as 25 grams of these sugars 
provoked a maximal rise. Larger doses were incapable of increasing the 
level, merely tending to prolong the time during which this level was main- 

Table II 

Diseases i.\ Which Levulose Fuxctiox Test Was Found Positive: 


NO. 


BLOOD sugar 

fasting 

stomach 

HOUR 

AFTER INGES- 
TION 50 GRAMS 
LEVULOSE 

1 HOUR AFTER 

ingestion 

2 HOURS 
AFTER 

ingestion 

2 

Bronchial Asthma 


.120 

.140 

.106 

17 

i Bronchial Asthma 


.125 

.133 

.100 

4 

Acute Cholecystitis 

.116 

.122 

.125 

.1.32 

11 

Arthritis 


.100 

.125 

.150 ■ 

G 

Influenza 


.070 

.070 

.084 

18 

Influenza 


.160 

.160 

.162 

19 

Pneumonia 

.150 

.200 

.250 

.185 

20 

Myocarditis, Enlarged Liver 

.100 

.150 

.160 

.137 

30 

Myocarditis, Enlarged Liver 


.1.35 

.130 ■ 

.120 

IG 

Myocarditis, Enlarged Liveri 


.ISO 

.130 

.120 

12 

13 

Pulmonary Tuberculosis 
Gastroduodcnitis with Jaun- 

.083 

.100 

.108 

.125 


dice 


.160 

.140 

.100 . 

14 

Chr. Cholecystitis 


.120 

.107 

.100 

22 

Clir. Cholecystitis 

.138 

.145 

.166 

.200 

24 

Chr. Cholecystitis 

.125 

.150 

.194 

.143 

32 

Chr. Cholecystitis 

.125 

.150 

.140 

; .135 

15 

HydropnGumothoiax 


.120 

.115 

1 .106 

21 

Carcinoma of Pancreas 

.105 

! .110 

.125 

.200 

23 

Olir. Yal. Disease with Asci- 
tes 

.150 

.155 

.166 

1 .200 

i 


Table III 


Diseases in Which Levulose Liver Function Test Was Found Negative 


NO. 


BLOOD SUGAR 

fasting 

stomach 

l/>HOUR 
AFTER INGES- 
TION 50 
GRAMS 

LEVULOSE 

1 HOUR AFTER 
INGESTION 

2 HOURS 
AFTER 
INGESTION 

1 

Fibrosis Lung 

.080 

.083 

.080 

.078 

3 

Gastroduodenal Ulcer 

.080 

.083 

.083 

.084 

7 

Gastroduodenal Ulcer 

.076 

.076 

.060 

.0G2 

5 

Arthritis 

.086 

.088 

.086 

.070 

8 

Pneumonia 

.076 

.076 

.075 

.075 

9 

Lung Abscess 

,109 

.090 

,083 

.084 

25 

Myocarditis 

.080 

.080 

.082 

.084 

10 

Myocarditis 

.075 

.075 

.068 

.074 

26 

lArteriosclerosis, Nephritis 

.1.35 

.130 

.135 

.135 

27 

Arteriosclerosis, Nepliritis 

.140 

.160 

.135 

,140 

31 

Arteriosclerosis, Nephritis 

.150 

.150 

.155 

.155 

38 

Ai’teriosclerosis, Nephritis 

.140 

.135 

.135 


28 

Chr. Nephritis 

.110 

.100 

■ .110 


29 

Chr. Appendicitis 

.105 

.105 

.110 


30 i 

Acute Follicular Tonsillitis 

.100 

I .090 

.090 


33 

Subacute Appendicitis 

.110 

.110 

.100 


34 

Pelvic Inflammation 

.120 

.110 

.110 


35 

Ulcerated Cervix 

.110 

.108 

.110 


37 

Carcinoma Lnng 

.130 

.130 

.12.3 
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tallied. Levulosc on the contrary, had no effect on the blood sugar in persons 
with normal livers. This proves the original experiment of Sachs in 1899 
as mentioned above. 

Spence and Brett^ later, found that the ingestion of 50 grams of levulose 
will show no rise in the blood sugar. More than 50 grams may cause an ali- 
mentary levulosuria because even a normal liver has a limit of storage and 
all levulose above this limit will be spilt over into the blood and excreted by 
the kidneys. The rationale of this test therefore depends upon the fact that 
the normal liver is able to convert and store 50 grams of levulosc given at 
one time. If the liver is in any way damaged the entire amount would not 
be taken up by its cells and some levulosc would appear in the blood. 

Wc have performed the levulosc test on thirty-eight consecutive patients 
admitted to hospital. No food was given after the evening meal. Next morn- 
ing, the patient still fasting, blood was taken and its sugar content deter- 
mined. Fifty grams of leviilo.se di.ssolvcd in water was administered. The 
blood sugar was again determined at half hour intervals for two hours. The 
blood in cases one to twenty-six was tested by the Benedict method; in cases 
twenty-seven to tliirty-eight by the Epstein method. The positive and nega- 
tive results are about equally divided. The nineteen cases in v’hich no in- 
crease in blood sugar was observed represent fourteen different diseaso.s. 
The other ninetccu cases representing twelve various diseases gave an ele- 
vated blood sugar curve for a period of at least two hours. 

^Vhilc the series is rather small for conclusive deductions, it will bo 
noted that the test was positive in acute and chronic gall bladder infections, 
(five cases); in icterus, in carcinoma of the pancreas, and in chronic passive 
congestion of the liver (four cases). 

The curve was also positive in a few other conditions in which there was 
no other clinical evidence of hepatic injury. 

If we assume that tlic abnormal blood sugar curves observed are indic- 
ative of altered liver function, it would appear that such alteration occurs 
in some cases in which we have, as a rule, not suspected hepatic damage. 
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OBSERVATIONS ON THE RELATION OF URINARY Ph TO SALT AND 
WATER LIETABOLISM IN A CASE OP NEPHROSIS^' 


By Milton B. Cohen, M.D., Cleveland, Ohio 


T here is such a YohiminoDs litei-atui'e dealing with nephrosis, or chronic 
parenehymatons nephritis, and there are so many case reports, that one 
hesitates to add still another to the list. This case, however, is probably 
worth}'- of consideration beeanse of the length of time over which observations 
were eontinned and the apparent relationship of tlie urinary Ph and salt and 
water metabolism. 

As is well known, the views of equally competent observers are diamet- 
rically opposed when the salt metabolism is investigated. Widal, Abrami, 
Vallery Radot^ and their school believe that the kidney is the determining 
factor in salt retention; that there is a blood salt retention whenever the kid- 
ney is unable to excrete the amount- of salt ingested, and that by dialysis Ihe 
excess salt is distributed to the tissues, thus increasing their osmotic power, 
and causing edema. 

Martin H. Fischer- believes that the kidney per sc is not primarily at 
fault. He teaches that, because of certain changes in the cells and fluid tis- 
sues of the body, all of which are colloidal in nature, there is an increased 
affinity for water and neutral salts, so that these are taken up from any avail- 
able source. The kidney is involved in this process only as one organ in a 
widely spread pathologic change. The increaesd salt content of the tissues is 
a concomitant change ; a result of the factors rc.sponsible for the tissue changes 
and not the cause of the edema. There arc three types of materials which 
experimentally can produce these changes. They are acids, alkalies, and 
amines. Acids are constantly formed in the body as a result of metabolism, 
and thei'C are finely adjusted mechanisms for tlieir neutralization so that the 
normal body alkalinity may be preserved. There ai'c, however, many con- 
ditions in which there is a profound disturbance of this regulatory mechan- 
ism which may be confined to some localized area or may be widespread. In 
cardiac failure, for example, there is stasis first in the feet and legs as these 
are farthest from the heart. This stasis prevents a nonnal supply of oxygen 
to the tissues with the result that the metabolites nrc incompletely oxidized 
and lactic acid is produced in large quantities. This combines with the cell 
protoplasm, increasing their acid content or perhaps in severe cases their Pn-. 
These cells then swell, absorbing water from the vessels near by. Alkali in 
excess may produce similar effects but this condition is not met with except 
in eases poisoned by alkalies. The amines, which act similarly, are the most 

•From the Medical Service ot Mount Sinai Hospital, Cleveland, Ohio. 

Received for publication, September IS, 1924. 
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frequent offenders. jMost bacterial toxins arc amines, and many are formed 
when any protein material is broken down. 

"While these views of Fischer were condemned by many observers when 
they were first announced, the pendulum of thought is gradually swinging- 
in the direction of their general confirmation. Slost clinicians now regard 
the parenchymatous nephritidos as generalized toxemias and Jlarriott^ re- 
cently stated that Claussen had isolated a toxic substance from the urine and 
lilood of these cases, which would produce salt retention and edema when 
injected into animals. Ho stressed the importance of removing all foci of in- 
fection and reported eases in which complete cures were obtained by these 
methods. Eppiiiger^ also states that the chief difficulty in the edemata lies 
m the subeutaneons tissues, and not in the kidneys. 

Recently Aldrich and JlcClnre^ reported their observations on the intra- 
cutaneous salt solution disappearance time. Briefly, they found tliat in individ- 
uals with edema, salt solution injected into tlie skin disappeared in from a 
few seconds to a few minutes, while in normal individuals it required sixty 
minutes. They were able to predict clinical improvement with loss of edema 
whenever the disappearance time increased. These observations point to 
increased water-holding power of tissue as the cause of edema. 

The patient It. L. R., aged twenty-six, was admitted to the medical service of Mount 
Sinai Hospital from the Oiit-Paticnt Department, on February 3, 1924, for a study of salt 
metabolism in relation to edema. He had previously been hospitalized here from May 15, 
1923, until July 7, 1923. On his first admission he gave the following history; 

Early in January lie noticed a marked swelling of the left submaxillary regions for 
which he consulted a nose and throat specialist, but for which no local cause could be 
fonnd. About one week later his feet and legs began to swell. He consulted a physician 
who told him he had kidney trouble and advised lam to take things easy and to restrict 
his fluid intake. Rest and fluid lestriction at home enabled him to return to work, but in 
ten days the edema recun-ed and he entered the hospital. 

The family Iiistorj' was irrelevant. Tho previous histoiy stated that he had had some* 
of the diseases of childhood, which ones he did not know, but that there was appaiur.tly 
complete recovery from them. No acute infection preceded the present illness, nor did tho 
patient remember any serious illness. Physical examination revealed a well-developed 
white male of twenty-five years with slight edema of the face and shins. The eyes, nose, 
mouth, throat, thorax and abdomen showed no abnormalities. Tho reflexes were normal. 
The blood pressure was 140/80. Laboratory examination revealed : 

Urine: total volume 1000 c.c, acid, and specific gravity 1.025. Albumin m large 
amount, sugar negative. Microscopically, a few white blood cells and an occasional ca'^t 
were found. 

Phenolsulphonephthalein test showed 65 per cent in two hours, 70 per cont in three hours. 
The Moscntlial test showed no fixation of specific gravity. It varied between 1 00.> and 
1.015 with a night specific gravity of 1 010 and a volume of 480 c c. 

Blood count showed hemoglobin to be 70 per cent, white blood cells 7,800. 

Nonprotcin nitrogen 32 milligiams per 100 c c. 

Uric acid nitrogen 17 

Urea nitrogen 2.4 

Cieatininc 1.5 

Glucose 100 

Plasma chlorides 626 
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Dietary management, reduction of salt and water, togetlier with the use of Novasurol 
produeed marked improvement and he was discharged to the Out-Patient Department on 
July 7, 1923. 

In the dispensary he was instructed to limit his fluid intake to 1,000 c.c. daily and to 
oat a salt-poor diet. This ho faithfully carried out, tout in spite of good care, the edema 
recuiTcd and he was rc-admitted to the liospital. 


Ihs 





At the time of the second admission the urinary output was 500 e.e. and contained 
only 0.2 grams of sodium chloride. The plasma chlorides measured 530 mg. per 100 c.c. 
showing that he had been on a vciy good salt-free diet. The other findings wei'e comparable 
to the previous admission. He uas placed on a full house diet for twelve days and was 
then given a full diet containing ten grams of sodium chloride daily. 

Reeoi'cls were made of the exact sodium chloride intake, the urinary vol- 
ume, the percentage of salt output, the total .salt output, the weight, the 
plasma chlorides, and urinary Ph. The charts show in a graphic way the re- 
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suits obtained. Chart I shows the gradual gain in weight produced when a 
full house diet, the salt content of which was not known, was substituted for 
the salt-free diet which he had been taking for several months. This rise was 
paralleled by a rise in total sodium chloride output which reached 12 grams. 
A diet containing exactly 10 grams of salt was then begun. There was a 
sharp rise in total sodium chloiide excretion with a sharp loss of weight. The 



salt excretion and intake then practically balanced each other but the weight 
fluctuated as much as two pounds. The plasma chlorides rose gradually from 
560 to 620 mg. per 100 c.c. 

Chart II shows remarkable variatons in weight and in sodium chloride 
excretion despite the stable intake of 10 grams of sodium chloride. The 
weight fluctuated a maximum of nine pounds and sodium chloride output a 
maximum of 7 grams. Obviously there must be some factors other than salt 
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intake which determine the salt output and the weight. In examining the 
urine it was noted that during the sharp ilses in weight with decreased salt 
output, the urine was highly acid ; accordingly the Ph of every specimen voided 
was detennined colorimetrically and the average for the day plotted in I’cla- 
tion to the otlier curves. Charts III and IV show the marked -urinary acidity 
coincidental with the diminished salt output and the gains in weight. The 
urine Ph was between 6.6 and 7.0, the chloride output between 11.5. and 13.6 
grams, and the weight 134^/4 pounds. There was then an abrupt decrease in 
urinary Ph with a marked decrease in the percentage of sodium chloride out- 
put and a sharp drop in the total number of grams of sodium chloride. When 



Chart III. 


the urinary Pn reached 4.4, the volume was 330 c.c., the sodium chloride 0.4 
per cent and the total sodium chloride fell to 1.2 grams. 

At this point 15 grams of potassium acetate were administered daily in 
an attempt to reduce the urinaiy acidity. It required seven days to bring 
the urine to a neutral reaction. As the acidity lessened the first noted change 
was a marked increase in the per cent of sodium chloride excreted; the second, 
an increase in urinary volume and of course a corresponding increase in total 
sodium chloride excreted. The weight continued to rise, reaching' a maximum 
of 158 pounds before the total sodium chloride excretion reached 10 grams 
and balanced the intake. In other words it required six days after the chloride 
output was stimulated for the step-like rise described by Vallery Radot to 
take place, to effect a balance between intake and output. While the urinary 
Ph was maintained at 7.0 or above there was a progressive loss of fluid until 
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]38 pounds weight was reached. At this point the urinary P„ was reduced 
to C.O and a slight gain in weight was recorded. The weight of 138 pounds 
represented a clinical condition similar to that on admission. There was no 
edemh of the face, hut slight pitting over the shins. There had been a physio- 
logic gain of weight. During these observations, estimations of the carbon 
dioxide combining power of the plasma wore carried out every other day. 
There were no significant variations. 



. SUllHAKV 

Records of the urinary volume, per cent chloride output, total sodinra 
chloride output, urinary P„, plasma chlorides and weight were kept for 110 
days in a case of nephrosis on a diet containing 10 grams of sodium chloride 
daily. 

With a rise in weight there was a chloride retention, diminished nater 
output, and a heightened acidity of the urine. Administration of alkalies to 
render the urine neutral was accompanied by a sharp increase in chloride out- 
put and loss of edema. Administration of acid potassium phosphate reversed 
the process and was followed by a gain in weight. 

I wish to express my thanks to Dr. S. S. Berger for his kindne.ss in per- 
mitting me to make the observations on this case. 
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ENDO'S MEDTUM^^ 


By C. C. Young, D.P.H., and M. S. Marshall, M.A., L.\nsing, Michig.vn 


A fter a special culture medmm lias been dei'eloped for a particular 
^ use, modifications begin. The medium is tried for purposes for which 
it was not intended, variations are made which simplify or improve it for 
the original use. and changes creep in the technic of preparation or in the 
formulae which arc often insidious. The principle is certainly commendable, 
but the result is that the new worker i.s lost in the variations, and the more 
experienced worker is unsettled as to which variatiops arc preferable, al- 
lowable, and advantageous. It is to be hoped that the manual of culture 
media in preparation under the auspices of the Society of American Bacteri- 
ologists, under the guidance of Dr. Buehanan, and with the help of the Diges- 
tive Ferments Company, will have a tendency to stabilize such tendencies and 
overcome such duplication of work. 

It is the purpose of the present paper to summarize briefly some of the 
chief Endo medium variations, and to present experimental data which point 
out evidence on the whole confirming some points brought ouf by other 
authors, although not agreeing with all reported work. 

In Table I are charted the formulae for the more common “Endo” 
media. 

There is agreement on the amount of peptone and the amount of lactose 
throughout; in all other ingredients there is variation. Perhaps the most 
used variation from the original Endo medium is Kendall’s modification, 
which was based on the necessity for a rapid, diagnosis of bacillary dysentery; 
Endo’s original medium was made for typhoid diagnosis. 

The significant points may be given as: 

1. Yariation in the percentage of agar: increase in percentage decreases 
the rate of diffusion of the color-changing substances. Hence a low per- 
centage is advantageous for rapid work, but dangerous if used where the time 
of reading is not under careful control. Yariation is useless without careful 
Pit control, for a neutral medium Avill change color more rapidly than an 
alkaline medium. 

2. Use of salt: not of material importance, unless there be some slight 
effect upon agglutinative properties of the organisms, which is doubtful. 


*ilicl\igan Department of Health. 
Received for publication, .August 23, 1924. 
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Table I 

SustiiART OP Media 


# 

ENDOl 

KeK- 

DALL2 

K. AND 
D.3 

a. AND 

I, .8 

P. AND 

STITT21 


Agar 

3.0 

1.5 

1.5 1 

2.0 

1..K1.0 

2,3 

3.0 1 

3.0 

Peptone 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

Salt 

0.5 

- 

0.5 

- 

— 1 

_ 1 

0.5 ' 


Lnctopc 1 

1.0 

1.0 

1.0 , 

1.0 

1.0 

1.0 , 

1.0 

1.0 

Beef ext. ' 


0.3 

0.3 or ' 

0.5 

- 1 

0.5 ■ 

0.5 

0.5 

Beef inf. 

+ 

_ 

+ 

_ 

- 

- 

_ 

_ 

Fuchpin X 

0.5 ' 

0.09 

6!23 

0.5 

0.5 

1 0..5 

0.6 b 

1 0.5 

NnoSOs y 

2.5 j 

0.9 

— 

_ 

2 It 


2.0 b 

2.5 

NaHSOi z 

- 

- 

0.5 

1.0 

- 

1 1.0 

_ 

1 _ 

Px 

7.8 c 1 

7.0 d 

7.6-7.8 

8.0 c 

no adj. 

' 8.2 

1 

8.0 f 

' ‘*as re- 
quired’' 

KoIIPO^ 1 

- 

1 

- 

- 

0.2-0.5 

- 

- 

- 


•tf Figures represent percentages. c Neutral to litmus + 1 per cent of a 10 per 

X Saturated alcoholic solution, cent NaaCOa- 

y 10 per cent agueous. fresh. d Just alkaline to litmus. 

z 10 per cent aqueous, fresh e +0-1 per cent ; 6.8 + 1 per cent of a 10 per 

a As Robinson and Rettger.o except for Ph. cent NajCOa. 

b 6 drops per 100 c.c : 20 drops per 100 c.c. f 0 0 or + 0.2 per cent. 

3. Use of beef extract: most authors have adopted the more convenient 
meat extract instead of using fresh meat infusion. This point is questionable, 
since we arc dealing in a diagnostic laboratoiy with somewhat delicate patho- 
genie forms not of optimum viability. 

4. Variations in amounts of fuchsin and sodium sulpliite. Much obviously 
depends on these quantities. 

6. The Ph of the media: this has been stated to be important,®* and 
should with the advent of Pn control methods be consistently established. 

Harding and Ostenberg,'” DeBord,” and Kahn,^< have given experimental 
evidence of the nature of the Endo reaction. The color of the fuchsin- 
sulphite indicator is I’cstored by organic acids and aldehydes, and by acetone 
and alcohol. These may be produced in different amounts and in different 
ratios by different orgaiiism.s. It has been the general experience by those 
who have used Eiido’s medium in routine examinations of feces that the iden- 
tical medium will present somewhat diffei’cnt aspects when inoculated with 
different fecal flora. The ideal Endo medium will differentiate the typhoid, 
paratyphoid, or dysentery cultures in the prc.sence cither of weak or of violent 
color-producers. 

Experiments were made with a view to checking the use of beef extract 
and beef infusion, the amounts and ratio of basic fuclisin and sodium sulphite, 
and the Ph- Preliminary experiments were made with media containing beef 
extract or beef infusion, with saturated alcoholic basic fuchsin in varying 
amounts up to 0 5 per cent, each combined with varying amounts of sodium 
sulphite up to 3.5 per cent of a JO per cent fresh aqueous solution. These 
combinations were tried at Fn values from 6.5 to 7.7. Four feces were inocu- 
lated to plates of each combination of variablo.s, using B. i^pJiosiis and B. 
dj/sciiicriac cultures in dilute suspension in the feces. 

The results showed that Endows original fonutila gave the largest typical 
eolonio.s, the least diffusion, and the bo.st differentiation. This medium has a 
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beef infusion agar base,, uses 0.5 per cent fiichsin solution with 2.5 per cent 
sodium sulphite solution, and has a Ph of from -7.5 to 7.7. 

To secure unbiased results from these media from routine work, six dif- 
ferent combinations of fuehsin and sulphite were outlined, froni 0.05 per 
cent to 1.00 per cent fuehsin solution, and from 0.50 to 5.00 per cent sodium 
.sulphite solution, all at a Ph of 7.5 to 7.7, and with cither a beef extract or a 
beef infusion base. These were supplied under a code number by the media 
division of the laboratory to the diagnostic division for a period exceeding 
one month,* the latter reporting their results daily. Freshly isolated B. 
inpliosns and B. dysenteriae were used in control plates throughout. 

The results were in favor of beef infusion agar, with 0.2 to 0.5 per cent 
fuehsin solution and 1.0 to 2.5 per cent sodium sulphite solution, the two in a 
respective ratio of 1 ;5. 

Different concentrations of a 1:5 fuehsin sulphite medium, representing 
tlie above concentrations, -were added to an Endo base Avithout lactose. Pure 
cultures of B. colt, B. typhosus, and B. dysenteriae, all freshly isolated from 
feecs, Avere inoculated to the plates. 

Table II 


Effect of 

DECOLOUIZED FUCHStX ox 

Size of 

COLOXA' 


Basic fuchsia so). 


■OS 

0..5 

1.0 

1.5 per cent 

Sodium sulphite sol. 



2.5 

5.0 

7.0 per cent 

B. coli, 1st trial 


HOB 


1.7 


2nd trial 

2.0 

2.5 

2.0 

2.0 


B. lyplwsris, 1st trial 


O.S 

0.5 



2nd trial 


1.5 



0.5 

B. dyscnicriae, 1st trial 


1.0 

1.0 


O.o 

2nd trial 

2.5 


1.5 




•Diameter of colonies at IS liours in mm. 


The bacteidostatic action of the fuclisin is CA'ident on B. typhosus and 
B. dysenteriae, but Ave have seen no eAudence that the original Endo amounts 
of fuehsin-sulphite mixture are seriously inhibitiAm, although a slightly smaller 
amount has given satisfactory differentiation and groAvth. 

It has been objected that fuehsin and sulphite ravj in different lots of 
chemicals,- the procedure of Kastle and Eh'^OAm, titrating fuehsin Avith sulphite 
to a maximum sensitiA'ity A\'ith formaldehyde, Avould OA’creome such difficulty. 
There has been, hoAvcA’cr, no cause for AAmrry on this point in our experience. 


SUMMARY 

A brief summary of the most common Endo media in use is given, Avith 
references. 

A brief Avrite-up of an extended series of feces examinations by Endo 
media of A'arying meat base, Ph, and fuebsiu-snlphite amounts and ratio is 
given. 

The conclusions of Gilbert and Coleman based on 4,552 examinations, 
namely, that the original Endo medium is as satisfactory as any for typhoid, 

•Note: 12S0 feces examinations "vs'ere made at this laboratorj' during the fl.scal jear 
192S-192I. 
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paraiyphoid, and dysentery diagnosis, and more satisfactory than some, is 
endorsed. In justice to the various writers discussed, further conclusions will 
be left to the reader, as each writer has directed bis attention to ids own 
problems. 

Acknowledgment is made to Jliss Lncy Dell Henry, who liandled all of 
the media and a considerable part of the experimental work. 
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TREAT3IENT OF NASAL DIPHTHERIA CARRIERS*^ 


By Clara Israeli, M.D., Manchester, N. H. 


T he carricx’ problem in infectious diseases is a difficult one, because clinical 
symptoms are lacking or are of such mild character that a correct diag- 
nosis is not made. It is only after cultural study that a diagnosis is made. 
This is especially true of diphtheria and typhoid carriers. 

In the case of throat diphtheria carriers, tonsillectomy has been resoHed 
to, but this practice is not applicable to nasal diphtheria carriers. Treatment 
with mild antiseptic douches and sprays in nasal diphtheria cases has not 
given satisfactory results. There are i-hinologists who are so radical .as to 
state that no treatment is of avail. 

In diphtheria we are dealing with a local infection of the mucous mem- 
brane. Other organisms, having already made the mucous membranes ml- 
nerable or actually diseased, favor the growth of diphtheria bacilli. The 
latter cause excoriation of the mucous membrane and bleeding. With such 
a pathologic condition, it seemed to us that if the mucous membrane could be 
healed with some substance which would at the same time destroy the or- 
ganisms, the results would be favorable. Since antiseptic solutions have not 
filled the need, it seemed to us that ointment might be worthy of trial. For 
this purpose a ten per cent iehthyol ointment was used. It is a mild antiseptic, 
allays inflammation, aids in destroying the microorganisms and thus favors 
healing of the mucous membrane. 

The first case treated was a child two years old, who had a nasal dis- 
charge and an alternate daily positive culture. To establish the site of in- 
fection, cultures were taken from the nose, throat and ears. There was a 
dischai’ge from the cars. The nasal culture alone showed diphtheria or- 
ganisms. 

The method used was as follows: A piece of absorbent cotton was 
wound tightly on the end of an applicator, and as much of the ointment as 
would hold on the end of the swab was carried gently all the way into the 
nasal cavity, entering the nasopharynx; another swab is used in the same 
way in the other nasal orifice. 

This method of treatment was carried out five consecutive days. Nasal 
discharges ceased. Treatment was omitted for two days. A culture was 
taken on the third day. Growth was scant, with a few staphylococci, but 
no diphtheria bacilli. Cultures were taken on three consecutive days, all 
giving negative results. The patient was discharged. A culture taken a 
month later gave negative results. 

The next were two eases — ^sister and brother — admitted to the hospital, 

‘Read by title before the Third Annual Meeting of the American Society of Clinical 
PatholoBists, Rochester, Minn., June 7, 1924, 
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liaving been isolated on culturing the school for diphtheria carriers. The-so 
two cases had a severe nasal discharge with bleeding, e.xcoriated nuieous 
membrane. Cultures taken from the nose and throat showed the nose alone 
to ho the site of infection. There was no discharge from the oars, so cultures 
were omitted. Treatment was carried out five consecutive days. Nasal dis- 
charge ceased, the mucous membrane healing well. Treatment was omitted 
for two days. A eultiirc was taken on the third day. Growth showed few 
staphylococci, no diphtheria bacilli. Cultures were taken on three succes- 
sive days, all gix’ing the same amount of groxvth, but no diphtheria organisms. 
The patients were discharged. 

The ne.vt ease was a child four months old which was eared for at home. 
The culture showed a persistent nasal diphtheria infection almost in pure 
culture. The people objected to quarantine and to having the physician take 
so many cultnres. The health department sent a nurse to carry ont the treat- 
ment according to the above method. At the end of the first week when 
the first culture ivas submitted to the laboratory, the growth was in almost 
pure cultiu'o, proving that treatment xva.s not carried out faithfully. An- 
other u'cek was used iii treating this ease under specific direction.s, with ten 
per cent iehthyol ointment. At the end of the week a culture submitted to 
the laboratory, .shoircd .scanty groivth, with a few diplocoeci, but no diph- 
theria bacilli. Cultures u'cre taken on three successive days. Tho growth 
wa.s the same. Tho patient wa.s discharged and quarantine removed. A 
culture taken a month later gave negative rc.sult.s. 

Several other ca.ses xvorc treated according to this method with satis- 
factory results. A few phy.sieians who had private cases w'ith persistent 
nasal diphtheria, have on our reeommondation, used this method with sati.s- 
fnetory results. Some of the phy.sieians submitted eulture.s to ns for control 
while they had their patients treated. It was found that it required three 
H’ceks to a month to obtain as completely succc.ssful rc.snlts as obtained by ii.s. 

The cases under our observation did not .shoiv any aipis of .sinusiti.s. 

COMSIENT 

IVe present this short report because we hax’c found the treatment .siic- 
ec.ssful. It is simple, inexpensive, and easily applied. As n ntle the time is 
comparatively .short, depending, of course, on the faithfulness of the appli- 
cations. ITc reiterate this point, because, as wc have indicated above, by 
our control work, it was shown, that the longest time required for success- 
ful results was in cases where treatment was haphazard. It is fair to say 
that treatment was not carried out by the physicians, but left to a nurse. 

The cases treated by us, and those treated by other physicians have not 
.so far as wc have been able to determine, been a source of infection, cither 
in their homes or in .school. They would have again come under our notice 
as they did in the first place. 



THE EELATION OF THE GALL BLADDER TO THE DEVELOPMENT OP 
JAUNDICE FOLLOWING OBSTRUCTION OF THE 

co:mmox bile duct-^ 


By Fraxk C. Manx, M.D., axd Jesse L. Bollmax, M.D., Rochester, Mixn. 


I N our studies ou the effect of total removal of the liver, we noted that 
jaundice developed in the hepatectomized animal. The urine secreted 
shortly after operation was bile-colored. Within six hours, the plasma became 
yellow, and the jaundice increased progressively until death. If animals lived 
.sixteen hours or )nore a definite icteric tinge developed in the sclerotic and 
mucous membranes. At necropsy all the fatty tissues Avere a dirty yellow. 
This yellow pigment Avhich accumulated in the urine, plasma and fat reacted 
l)ositively to the accepted tests for bilirubin, thus definitely proving the INer 
is not essential for the formation of bile pigment. 

A comparison of our data on the formation of bilirubin after hepatectomy, 
Avith certain observations on jaundice folloAving occlusion of the common bile 
duct, shoAved that there Avas seemingly a discrepancy betAveen the rate of de- 
A'elopment of jaundice after hepatectomy and after common bile duet obstruc- 
tion. When the common bile duct of a dog Avas obstructed, a demonstrable 
amount of pigment did not appear in the blood for many hours, Avhereas Avhen 
the liver Avas removed, the pigment appeared AAdthin a fcAv hours. This seemed 
to imply that thei-e Avas an increase in formation of bilirubin after hepatectomy, 
and might imply an increase in blood destruction. HoAvever, the red cells and 
hemoglobin did not shoAV an increase in blood destruction after hepatectomy, 
but remained practically normal. In order to determine the reason for this 
discrepancy betAveen the rate of accumulation of bilirubin in the blood folloAA'- 
ing hepatectomy, and that folloAAdng occlusion of the common bile duet, as aa'cII 
as to oljtain data Avith regard to the rate of formation of bilirubin AAoth the 
liver intact as compared Avith the rate after hepatectomy, a series of experi- 
ments Avas performed. 

PREA’IOUS AVORK OX THE COXCEXTKATIXG ACTIVITY OF THE GALE BLADDER 

One of us has recently published a rcAueAV of the literature on the functions 
of the gall bladder, so that literature related to the subject Avill only be dis- 
cussed briefly. Kemp ealled attention to the difference betAveen the character 
of the bile secreted by the liAmr and that found in the gall bladder, and to the 
imspissated character of the bile in the gall bladder. Bidder and Schmidt 
found, experimentally, that much fluid is absorbed from the bile in the gall 
bladder. Hohhveg demonstrated that by the gall bladder’s absorption of 
Avatev, it could concentrate the bile secreted during the intervals hetAveen 
digestion, so that the 40 c.c. of bile found in the gall bladder represented from 
240 to 400 C'.c. of bile from the Ih-er. Eons and McMaster ligated the 

■•Division of Experimental Surgery and Pathology, The Mayo Foundation, Kochester, 
Minnesota. 

Submitted for publication August 22, 1924. 

540 



RCtd\.TION OF GALL BL.\DDER TO THE UEVELOPilEKT OF JAUNDICE 541 

common bile duct of dogs, and the bile secreted by a portion of the liver went 
into the gall bladder, while that secreted by the remainder of the liver passed 
into the bile duct, to which a mbbor balloon was attached. Control observa- 
tions were made on the uniformity of the pigment content of the bile secreted 
from different portions of the liver. It was found that the pigment content 
of each cubic centimeter of bile in the gall bladder might be ten times greater 
than the bile seercted into the duet, showing that the bile in the gall bladder 
had been greatly concentrated. Afanassiew' observed that jaundice developed 
much more rapidly in animals when the biliary tract was filled with wax 
than when the common duet alone was occluded. Bloom, in studying the role 
of the lymphatics in the absorption of bile pigment from the liver in cases of 
early obstructive jaundice, found that bilinibin appeared in the blood about 
two hours after ligation of the common bile duct and exclusion of the gall 
bladder, while positive tests for the pigment were obtained on the lymph 
from the same animal from forty-five to sixty-two minutes after ligation. 

JfETHOD 

All the experiments were performed on dogs; all operative procedures 
were performed under ether anesthesia, employing aseptic technic. In one group 
of animals the common bile duct was sectioned between clamps and doubly 
ligated ; the remaining portion of the biliary tract was left intact. In the other 
group of animals the common bile duct was obstructed in tlie same manner, 
and the gall bladder was removed. Observations were made on the time of 
appearance and rate of accumulation of bile pigment in the plasma and urine 
of the two groups of animals. The van don Bergh metliod was employed for 
the quantitative estimation, as well as qualitative tost.s. 

RESULTS 

The re.sults of the experiments arc very striking {Fig. 1). Animals in 
which the common bile duct is obstnicted and tlie gall bladder left intact 
do not have an appreciable amount of bile pigment in the urine for from 
thirty-.six to forty-eight hours after operation; only a faint trace of bilirubin, 
if any, is found in the plasma at the end of twenty-four hours. The scleras 
do not develop an icteric tinge for from forty-eight to seventy-two hours. 
While the various animals differ slightly, it is usually forty-eight hours be- 
tween the time of ob.struction of the common bile duet, and the appearance of 
the first definite evidence that jaundice is developing. The subsequent de- 
velopment of icterus and the aceumulatioii of bilinibin in the blood is also 
vslow. Well defined icterus is u.sually not observed for more than forty-eight 
hours after the first appearance of bile pigment in the blood. When the gall 
bladder is removed at the same time the duct is ligated, the length of time 
between operations and the first appearance of jaundice is greatly decreased. 
Bile pigment appears in the urine and a definite test for bilinibin is obtained 
in the plasma within from three to six hours after the ligation of the common 
duct and the removal of the gall bladder. The amount of pigment in the 
plasma increases rapidly, and the jaundice is fully developed within twenty- 
four to forty-eight hours. Before the end of the first twenty-four hours the 
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sclcrotics and mncoiis membranes are definitely icteric, and tlierc is no ques- 
tion about the animal being jaundiced. 

The great difference between the rate of the development of jaundice in 
animals in which the common bile duct is obstntcted and those in which the 
gall bladder is removed and the same obstraction produced, is illustrated very 
clearly by comparing tlfe evidence of icterus in the two series. The selerotics 
and the mucous membranes in the animals of the first series appear normal 
for from three to four days after operation, while those of the second series 
are definitely icteric after twenty-four hours.' The urine of the animals of 
the first series remains tree from bile pigment for from thirty-six to forty- 
eight hours, while the second series contains large, amounts within three to 
six hoxH's, and is found in all urine passed after that time. Comparison of 



Figr. 1. — Cun'e showing Uio accumulation of bilirubin in the plasma of two dogs follow- 
ing obstruction of the common bile duct At 0 both animals had their common bde duct 
sectioned and ligated. In Dog G845 the remainder of the biliary ti-act was not disturbed, 
while in Dog G706 the gal! bladder was i-einoved. The figures are given in van den Bergh units. 


the plasma of the two series from three to thirty-six hours after operation 
gives a clear colorless plasma in the first, and a definitely yellow plasma in the 
.second. From thirty-six to eighty-fonr hours after operation the plasma of 
the first series is a pale yellow, while that of the second is a deep yellow. The 
van den Bergh test on these plasmas demonstrates even more clearly the 
slow development of bilirubin in the first series, compared with the rapid 
development in the second series. The direct reaction is given by the 
van den Bergh test only after thirty-six to forty-eight hours in the first 
series, and ■\rithin three to six hours in the second series. In all cases in whieli 
the indirect reaction was positive, the direct reaction was also positive, al- 
though it was somewhat delayed on the plasma containing small amounts of 
pigment. 

DISCUSSION 

The marked difference in the i-ate of the aecumnlation of bile pigment in 
the animals in which the common bile duet is ob.structed, and in those viti 
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similar obstruction and removal of the gall bladder illustrates strikingly the 
remarkable activity of tho gall bladder. Inspection of the plasma or serum 
obtained from these animals any time from three to forty^cight hours after 
ligation of tho eommou bile duct, shows dearly which animals are without gall 
hlfiddors, and which have normally functioning gall bladders. This experiment 
could be utilized as a classroom demoiistration to sho\v’ that the gall bladder 
has a function. The same difference in time of appearance of jaundico is 
noted if the cystic duct is ligated, and the gall bladder allowed to remain 
intact. Moreover, if the gall bladder is severely injured, the same rapid ac- 
cumulation of pigment follows ligation of the common duet. TIic same rapid 
appearance of pigment occurs after ligation of the common duet in animals 
that have been subjected to eholecj^stectomy se\'ernl weeks previously, result- 
ing ill greatly dilated hep«atic and common ducts. This fact elifninates, to a 
considerable degree, the mechanical factor which might otherwise be con- 
sidered, that the elasticity of the gall bladder prevents the early accumulation 
of pigment when tho gall bladder is present in obstructed animals. 

SUMMARY 

Following ligation of the common bile duct, signs of icterus, that is, bib* 
pigment in the ui'ine, plasma, sclcrotics and mucous membranes, do not develop 
for from thirty-six to forty-eight hours after operation. If the gall bladder 
is removed when the common duct is ligated, the urine and plasma contain 
definite amounts of bile pigment within three to six horns after operation, and 
tho scleroties and mucoii.s meinbrane.s are definitely yellow witljin twenty-four 
hours. The difference in tlic rate of accuninlation of bile pigment is considered 
as evidence of the ability of the gall bladder to eoneentratc the bile secreted 
by the liver, 
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THE EFFECT OP SPECIFIC CHOLECYSTITIS ON THE BILE- 
CONCENTRATING ACTIVITY OF THE GALL BLADDERS- 


By Jesse L. Bolemax. M.D., Fraxk C. Maxx, M;D., axd Pierre DePage, M.D., 

Rochester. jHixx. 


I N another paper we have shown that the presence of the gall bladder is 
sufficient to prevent bile pigment from appearing in the blood or urine of 
a dog^ for more than twentj’^-four hours following ligation of the common bile 
duct. If the gall bladder is removed, or the cystic duct ligated, at the time 
the common bile duet is ligated, bilirubin appears in the blood and urine 
within tliree hours after obstruction of the common bile duct. With this 
method for testing the bile-eoneentrating activity of the gall bladder, we 
studied the effect of a specific cholecj^stitis on this activity. One of us has 
called attention to the chemical means of producing a specific cholecystitis 
by the inti'avenous injection of .snblethal amounts of chlorinated soda (Daldn’s 
solution). In this manner an acutely inflamed gall bladder may he produced 
almost immediately following injection, with but slight coincident changes in • 
other organs. The lesions in the gall bladder may persist for a number of 
weeks after all evidence of disturbance has disappeared from other organs. 
This observation has lieen confirmed, in experiments on the dog, by Peterman, 
and l)y Sweet and Reimann. Stenhouse reported several eases of cholecystitis 
in man which seem to bo the result of inhalatioji of poison gas. 

method of research 

Dog,s were used in the experiments. Three or four days previous to opera- 
tion, the animals were injected intravenously with 10 c.c. for each kilogram 
of body weight, of a solution of chlorinated soda (Dakin’s solution). Double 
ligation of the common bile duct with section of the -duct between the liga- 
ture.s was performed under ether anesthesia with aseptic technic. The remain- 
ing portion of the biliary tract was not disturbed. The gall bladder was 
examined in sit7(, and the extent of the gross lesions recorded. Observations 
were subsequently made on the time of appearance and rate of accumulation 
of bile pigment in the plasma and urine. The animals were examined at nec- 
ropsy to make certain that the ligated bile ducts had not ruptured. The van 
den Bergh method was employed for the detection of bilinihin in the plasma. 

RESULTS 

There was a surprising parallelism between the time of appearance of 
bile pigment in the plasma and the gross appearance of the gall bladder at the 
time of operation. The various animals developed bile pigment in the plasma 
and urine at widely different times, and the pigment accumnlated in the blood 
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at widely diiferent rates in accordance with the variations in extent of the 
lesions in the gall bladder. The tests of some animals for bilinibin in the blood 
and urine wore positive as early as three hours after ligation of the common 
bile duct, and the accumulation of bile pigment in the blood was rapid, so 
that the animals appeared jaundiced in less than twenty-four hours. A 
similar picture is obtained following ligation of the common bile duct and 
extirpation of the gall bladder. All of the animals that developed bile pig- 
ment in the blood and urine so rapidly following ligation had been observed 
to have a most severe inflammation of the gall bladder at the time of opera- 
tion, the entire organ appearing to be involved. 

In another group of animals the tests for bilirubin in the blood or urine 
were not positive until twenty-four to thirty-six hours after ligation of the 



Flff. 1. — Chart showlne: the tlevelopmcnt of jaundice in relation to the severity of lesions 
of the gall bladder. Estimations of plasma bilirubin three, six and twenty-four hours after 
ligation of the common bile duct in animals with a normal appearing gall bladder, Oj in 
animals with a very mild degree of cholecj'stitls, i. In animals with a moderate degree of 
cholecystitis, 2 ; ana tn animals with a very severe cholecystitis, as Judged by inspection at 
the time of operation, S. 

common bile duct. Tliis findii%i is similar to that following ligation of the 
common bile duct in an otherwise normal animal. In these animals, no lesion 
of the gall bladder was observed at the time of ligation of the common bile 
duet. 

The remaining animals of this series developed bilinibin in the blood and 
urine at periods between the extremes mentioned. Animals with more severely 
inflamed gall bladders showed signs of jaundice earlier than those with milder 
and less extensive lesions (Figs. 1 and 2). 

DISCUSSION 

The activity of the gall bladder in concentrating the bile is clearly shown 
to be impaired by inflammatory lesions of the gall bladder. If these lesions 
arc extensive, involving almost the entire organ, this activity is apparently 
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entirely lost. The fnnetional significance of this activity of the gall hlaclder 
is by no means certain, bnt it is easily disturbed by the presence of acute 
lesions in the organ. It will be interesting to determine the permanent effect 
of an acute inflammatory process on this activity, and the influence of a chronic 
process, with a ^dew to ascertaining whether or not the activity returns with 
the subsidence of the inflammatory process. 



Pis. 2 . — Curve showing- the development of bilirubin in tlic plasma follo-n'ing 
the common bile duct. Dogs H131 and H176 had a severe cholecystitis m 

gall bladder; in Dogs H161, H138, and H15G about one-half of the gall_ bladder appears lo 
be involved: in Dogs Hl-12 and H160 the gall bladder was but slightly involved; Dog 
Tras a normal animal. The bilirubin estimations are in van den Bergh units. 
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SUMMARY 

A specific cholecystitis has been produced in dogs hy tlie intravenous in- 
jection of solutions of chloi*inated soda. The time of appearance and rate of 
development of bile pigment in the blood and urine of these animals following 
ligation of the common bile duct depends on the degree of involvement of the 
gall bladder by this acute process. In animals in which the whole gall bladder 
seemed diseased, jaundice developed as rapidly as in animals in which the gall 
bladder was removed, and the common bile duct ligated similarly. Animals 
having milder disease of the gall bladder developed jaundice less rapidly, and 
animals with but slight or no apparent disease developed jaundice at the same 
rate as normal animals following ligation of the common bile duct. These 
facts clearly demonstrate that the function of the gall bladder of concen- 
trating tlic bile is impaired, or may be totally lost, in the presence of an acute 
inflammatory process in the gall bladder. 
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ON THE APPLICATION OF THE HENCH-ALDRICH UREA INDEX TO 

THE SPINAL CORD^' 


By George S. Graham and Sarah H. MacCarty 


A RAPID method foi* the determination of the urea content of the saliva 
has recently been developed under Rountree’s direction by Heneh and 
Aldrich.^ It- is based on Friedlander’s titrimetric method for the estimation 
of the urea content of the urine. It requires for its application only the 
simplest of apparatus and reagents, and yet appears capable of returning to 
the clinician information of considerable value. The method depends ixpon 
the fact that urea combines with mercury salts to form stable compounds. 
The amount of urea contained by a given solution will therefore be propor- 
tional to the amount of mercury bound by it. The test consists in adding 
from burette a 5 per cent solution of mercury bichloride to 5 c.c. of saliva 
and determining by an indicator solution of sodium carbonate the point at 
which the mercury-combining power of the salivary constituents is satisfied 
and free mercury ions remain in the solution. The amount of mereiuy solution 
calculated as necessary to saturate 100 c.c. of saliva .is taken as the "Urea 
Index.” Certain other substances are capable of binding mercury salts, 
hlost important of these biologically are ammonium salts, uric acid, creatinine 
and amino acids. Hench and Aldrich found in practice that the mercury 
bound by aU salivary bodies other than urea and ammonia nitrogen was, in 
normal individuals, 39 per cent of the total amount taken up ; in patients with 
urea retention, 35 per cent. The test was found to have a dependability of 
about 90 per cent. That is, -with normal values for the salivary urea index 
there was, in nearly 90 per cent of eases, no urea retention in the blood. With 
a salivary index above the normal, definite urea retention was proved in 91 
per cent of eases. In urea retention there xvas a close parallelism hetxveen 
the figures for the salivary index and those of the blood urea as determined 
by the urease method. 

During the past udnter the method xvas taken up in this laboratory. We 
were soon convinced that the claims made for its simplicity and usefulness 
were borne out in practice. The question then arose as to the applicability 
of the method to the determination of the urea content of the spinal fluid. 
The body membranes are highly permeable to urea and the substance is 
rather evenly distributed throughout the tissues and fluids. On the other 
hand, the choroid plexus holds back from the spinal fluid a considerable per- 
centage of other substances capable of combining with mercury. Theoret- 
icaUy the spinal fluid should show a more highly specific urea-combining 
value than does the saliva. Myers and Pine^ found that while the urea 
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content of the spinal fluid was 88 per cent that of the blood, the creatinine 
was only 46 per cent, and the’ uric acid but 5 per cent. There is, however, 
some difference of opinion as to the actual relationship existing between the 
urea content of the spinal fluid and that of the blood. 'tVoods^ gives the 
two values as approximately the same. Myers and Fine- found considerable 
variation in different eases. In four instances from a series of fourteen cases, 
the spinal fluid urea was from 100 per cent to 121 per cent that of the blood ; 
in six eases it was from 90 per cent to 95 per cent; in three cases, from 81 
per cent to 87 per cent; and in one ease, 69 per cent. Cullen and Elli.s‘ made 
a series of determinations on thirty4wo patients, alt of whom appear to have 
been suffering from tabe.s. In 63 per cent of tlieir cases the difference 
between the urea content of blood and of spinal fluid was less than 2 milli- 
grams per 100 e.c. The greatest difference found was 11 milligrams. The 
urea values varied from 20 to 42 and from 22 to 46 milligrams per 100 c.c. 
for serum and spinal fluid respectively. 

From these and similar studies it would appear that in most cases the 
spinal fluid contains urea in a concentration approximating that of the blood. 
A method adapted to measuring this urea simply and rapidly should have 
considerable clinical value. Routine determinations in diagnostic lumbar 
puncture fluids might give incidental information as to uvea retention and 
might occasionally point the way to diagnosis in otlierwise obscure cases of 
uremic coma. "With such considerations in mind, the attempt has boon made 
to find out whether the Hench-Aldrich test may be expected to give results 
for the spinal fluid as dependable as those claimed for it in the saliva. In 
a small series of cases the mercury has been determined in pai’allel with 
urease determinations on spinal fluid and blood. In a larger series it was 
not practicable to run urease determinations. Here tlie mercury index alone 
was obtained. These simple figures are not, however, without some interest. 
In a few eases the test was applied to spinal fluids obtained at autopsy. 
The technic used throughout was the same as that of the original method, 
the only change consisting in the substitution of 5 c.c. of spinal fluid for 5 
c.c. of saliva. The controlled urea index findings arc given in the follow- 
ing table; 

Table I 


CASE 

SEX 

AGE 

DIAGNOSIS 

MERCURY 
UREA DIDEX 

SP. FLUID 

UKEA N BY 
URE.\SE, SP. 
FLUID 

URE.\ N* BY 
ITREASE, 
BLOOD 

1 ; 

F 

30 

5Iyncarditis I 

2S 

S.47 

10.7 

2 

M 

35 


36 

- 

13.9 

3 

51 

23 

SvpluHs 1 

45 

18.75 1 

20.4 

4 

51 

02 

Lymphatic Icuccniifi 

48 

15.7 

18.48 

5 1 

51 

50 . 

Brain tumor (f); Lues (f). 

50 1 

16.7 

18.48 

a 

51 

30 

Fracture of skull 

64 

19.05 

- 


51 

52 ' 

Cardiorenal disease 

1 128 

46.8 

, 54.35 

s 

51 

30 

Sickle cell anemia; 







streptococcic pneumonia 

' 153 

58.33 

- 

0 

M j 

GO 

Myocarditis ; bronchopneumonia 

260 

119.0 

128.0 

10 

M 1 

1 54 

' Pi’o«tntic hj-pertrophy 

25S 

73.05 

78.6 


The results in these few cases seem sufficiently clear to warrant further 
trial of the method. For the first eight cases there is approximate agree- 
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ment between tlie values obtained by tlie mereni-y titration and by tlic urease 
method. As between the last two cases, a difference of 45 milligrams in the 
urease levels is associated with a difference of only 2 in the urea indices. 
It is probable that the discrepancy here is due to a distortion of the mdex 
in Case 10. During titration a heavy white curdy precipitate appeared. 
Smaller amounts of such a precipitate have been seen not uncommonly. It 
has been particularly noticeable in postmortem spinal fluids. When present 
in abundance the substance or substances producing it may act as a buffer 
or as a direct binder of the mercury and so defer the reaction between mer- 
cury and urea. It is possible that a perfected technic may serve to eliminate 
this possible source of error. 

Concerning the fundamental question as to the relative concentration 
of urea in the spinal fluid and in the blood, our average results agree with 
those of Myers and Fine, We have not encountered so wide a range of vari- 
ation as appeared in their series. Cullen and Ellis, Woods and earlier writers 
appear to have obtained percentages more constant than our own. There is 
evident need here for further study, particularly with a view to determining 
whether the ratio may vary in different t 3 'pes of disease. The question has, 
of course, a practical bearing for the present study, since upon its answer 
must depend much of the clinical value of any method such as that now 
proposed. 

In a series of twenty unselectcd cases, the urea index was' taken as a 
single factor unsupported by more exact chemical determinations. The low- 
est value, 34, was obtained in a case of tetanus in a nine-year-old child. 
Three patients gave a value of 36 and six gave values of 36 to 50. In two 
of the latter gi’oup there was some urinary evidence of renal disturbance. 
In one, a foidj^-five-year-okl man, under intraspinal treatment for cerebro- 
spinal s 3 ’philis, three tests covering a period of one month gave indices of 
40, 50 and 45. The urine shoived a trace of albumin but no casts. In the 
other, a man of twenty-three years suffering from acute Staphjdococcus menin- 
gitis. an index of 48 was accompanied by a trace of albumin in the urine. In 
general it may be said that urinary or other evidence of nephritis begins to 
appear in the series at a urea index leAml of about 50. A ease of chronic 
suppurative mastoiditis in a man of twent 3 ’'-five jmars with an index of oO 
showed ui’inary albumin and a few hyaline casts. On the other hand, urinary 
findings were negative in a ease of tabes dorsalis with an index of 52.5 
again in a case of eerelirospinal syphilis in which five tests taken over a period 
of seven weeks gave indices of 54, 54, 68, 50 and 50. • An index of 55 in an 
eleven-months-old infant that died twenty-four hours later of streptococcic 
meningitis could not he checked. In a nine-months-old infant with “breast 
milk poisoning,” spinal fluid obtained one hour before death gave an index 
of 62.5 and the urine shoived a trace of albumni, many hyaline casts and a 
4-plus acetone reaction. An index of 63 in a seventy-six-jmar-old man with 
prostatic hj-pertrophy was accompanied by a urinary specific gravity of lOOo, 
a faint trace of albumin, and occasional hyaline easts. Three eases gave in- 
dices of 100 to 116.6. One of these was a child of four years ivith 
suppurative otitis media and bronchopneumonia ; the urea index was 1 • '• 
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The urine showed a specific gravity of 1021; a trace of albumin; pus content 
rated as 2-phis; there were many hyaline, granular and cellular casts. The 
other two ease.s of high index figures ivcfc adult males with obvious renal 
disease. 

Spinal fluid was obtained at autopsy in seven cases. The mercury index 
here was usually high and had obviously no relationship with antemortem 
urea retention. The lowest value, 46, was found in the fluid from a child 
of four yc.ars who died of hydrocephalus consetpient upon a large solitary 
tubercle of the cerebellum. The fluid was obtained twelve hours after death. 
A valui' of 85 was obtained twenty-four hours .after death in a man fifty 
years of age who died three hour.s after fracture of the skull. The kidneys 
.shoivcd only microscopic sclerosis. Four eases had indices of 112 to 204 
without anatomic lesions sufficient to e.xplain a urea retention. The highest 
value, 737.5, was obtained in a two-months-old inf.iiit that died of .acute 
purulent meningitis. Centrifuged iliiid wa.s used hut there w.as long-persisting 
formation of a curdy preeipHatc as the moreiuy was added. 

In three cases we had the opportunity of examining the fluid both before 
and after death. In one, Case 9 of Table I, the index was 260, ton hours 
before death and 428, eight horn's after death. In a .second ca.se of hydro- 
cephalus, an index of 40 was obtained two days before death Seven hours 
after death, fluid from the lateral ventricto gave an index of 78. In a ease 
of tubevculon.s meningitis an index of 64 on the second day preceding death 
had changed to one of 208 eighteen hours after death. Such findings are in 
agreement with those of Myers,' wiio showed that no v.ahie could attach to 
postmortem study of the spinal fluid. It is probable that waste and disin- 
tegration products begin to .acciiimilatc during the agonal period niul that 
they mount rapidly immediately after death. 

SOMJIABV AXn CONCLUSIONS 

An attempt has been made to apply the Heneh-Alclrieli test for salivary 
urea to the determination of the ure.a content of tlie spin.al fluid. The pro- 
cedure is simple and a determination can he made in a few minute.s. It is 
not an exact chemical method comp-arable to the well-established procedures 
commonly employed and it is still questionable how far it may be expected 
to agi'ee with these. The work is being continued with the view to answering 
this question. The indications are. liowcver, that it will prove sufficiently 
delicate and reliable to detect any distinct urea retention in the body fluids 
and that it may be expected to give an approximate determination as to the 
degree of this retention. Its possible value as a useful sign in obscure cases 
of uremic coma is evident. The normal urea index appears to range from 
aliont 30 to about 50. 
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THE READING OP COMPLEilENT-FIXATION TESTS BY THE CITRON 
SCALE AS COMPARED WITH A SIETHOD USING A COLOR SCALE* 


By Ruth Gilbert, jMD., A.M., Mabgaret P. Ejelley, A.B., ai.A., 
AXD AisnsFA C. Moore, A.B. 


T he scale of reading complement-fixation tests quite generally adhered to 
in this country is an adaptation of the Citron scale, ^ in which the fixation 
obtained in the two amounts of serum tested is recorded as follows: 


1. Fixation complete tvitli botli 0.02 c.c. and O.Ol c.c. of serum = 41- 

2. Fixation complete -with 0.02 c.c. and nearlr complete ■with 0.01 c.c. = S-f 

3. Fixation complete -with 0.02 c.c. and partial ■with 0.01 c.c. = 2+ 

4. Fixation nearlv complete ■with 0.02 e.e., partial or slight witli 0.01 c.c. = -f 

5. Fixation partial or slight with 0.02 c.c., partial or slight ■with 0.01 c.c. = ± 

6. Complete hemolysis in both tnbes = no complement fixation obtained. 

There are two objections to this scheme: 

1. This scale of values has been found misleading because of the wide range of -f from 
nearly complete fixation to only partial fixation, so that a reaction which may be 
relatively strong is reported as only + and is frequently interpreted as having no 
clinical significance. 

2. The scheme is not uniformly applied by different workers because of the variations 

in the individual’s conception of the terms, nearly complete, partial or slight fixation. 


It, therefore, seemed desirable to adopt a scale in which a more definite 
valuation would be given to sera giving nearly complete fixation in the larger 
amount, and to estabbsh this scale upon standards which could be more uni- 
formly applied. With this end in view, the Citron method of reading was 
compared with a method in which the exact degree of inhibition of hemolysis 
was estimated by comparison vnth color standards containing varying per- 
centages of hemolyzed and nonhemolyzed cells. 

The use of such a color scale for reading complement-fixation tests was 
advocated as early as 1910 by Thomsen and Boas," working in Madsen's labo- 
ratory. Yerne,® in Prance, devised an ingenions artificial scale for this pur- 
pose. Bergeron and Normand* found, however, that the colors in the Yerne 
scale did not exactly correspond to the color of hemolyzed cells, so they intro- 
duced a natural scale using varjung percentages of hemolyzed cells. In this 
country, Mahr® has reported on the use of an artificial color scale, and Terry 
on a natural one made up vith varying proportions of cells and hemoglobin 
solution. Ivy' has recommended the use of the Dtiboscq colorimeter for esti- 
mating the degree of hemolysis, which is an accurate but complicated method. 
Ivolmer® also recommends the nse of a color scale and points ont that it should 
contain, in addition to the varying proportions of sheep's corpuscles and 
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patient’s serum was tinged with hemoglobin, a control was made containing 
the amount of patient’s serum used in the test, 0.2 c.c. of sensitized cells and 
0.85 per cent salt solution, to bring the volume up to 0.5 c.e. This was cen- 
trifugalized and the color of the supernatant liquid compared with that of 
the color standards. The per cent hemolysis to which this control corresponded 
was subtracted from that shown by the test itself, the difference being the 
actual per cent hemolysis shown by the serum in question. 

Comparison of Results with Two Methods of Reading . — In order to com- 
pare the results of these two methods of reading, it was necessary to trans- 
late the amounts of inhibition of hemolysis observed by the use of color stand- 
ards into the degrees of definite and partial fixation represented by the terms 
±:, +, 2+, 3+ and 4+. The scale tentatively adopted, based on the 0.02 c.c. 
amount of serum, was that sera showing from 10 to 20 per cent inhibition of 
hemolysis should be considered ± ; those showing from 25 to 45 per cent in- 
hibition + i those from 50 to 70 per cent inhibition 2 + ; those from 75 to 95 per 
cent inhibition 3-f-; and those showing 98 to 100 per cent inhibition 4-f. This 
seemed the most logical scale, and the clinical data of the borderline cases 
indicated that it was safe to place the lower limit of definite fixation at 50 per 
cent inhibition of hemolysis.*" 


Table I 

•_CoMPAR.vTWE Sesults Oi' 2051 Couplement-Fix.vtiox Tests with the Pl.ux Alcoeohc 
Antigen Head by the Citron Method and by a Method Using a Color So.vle 


CITRON 


PEKCE.NT.IGE inhibition op hemolysis in 0.02 c.c. SERUM 


METHOD 

TOTAL 

j 10-20 (+) 

1 25-45 (4) • 

1 30-70 ( 24) 

75-!)3 (34) 

! 98-100 (44) 

Total 

2031 

177 



424 


± 

376 

177 

159 

40 

0 

0 

+ 

245 

0 

' 19 

7S 

134 

14 

2+ 

21 I 

0 

0 

1 

17 

3 

3+ 

145 

0 

0 

0 

115 

30 

4+ 

1264 

0 

0 

0 

158 

HOG 


Table II 

Clinical Histories op the 2UG Cases in Which Cojiplejient-Fin.vtion Tests Made With 
Plain Alcoholic Antigen Were Read as + or ± by the Citron Method and 44, 34 OR -t 

by the Use of a Color Sc.vle 


number op 
specimens 
266 
ITS 
27 
26 


21 


1 

1 

1 

1 

. 3 


CLINICAL history 


Total Cases 

Treated eases of sj-pliilis 
[Jntre.atcd cases diagnosed as syphilis 

Untreated eases ivith history or symptoms suggestive of syphilis 
Cases with immediate members of family syphilitic . . 

Cases irithout definite history but stated to have had a previous blood test gi'i » 
definite complement fixation „ 

Cases without definite liistory but giving definite complement fixation ni 
cholesterinized antigen by both methods of reading 
Cases with data inadequate for classification 
Acquired syphilis? Weakness, 5 years 
Artliritis 

Headache 4 years 
Auditory neuritis 

No history given — — 


was found in a small series of comparative readings 
according to Uiis scale, it was sufficient to use only the I m.tmg standards of -o Per 
per cent, 75 per cent and 95 per cent inhibition of hemolysis. 



READING OF COMPLEMENT-FIXATION TESTS DY THE CITRON SCALE 


555 


Table Ifl 

CoMPAitATiVE Results or 2331 Complement-Fixation Tests with Ciiolesterinized Antigen 
Read by the Oiteon Method and by a ^Ietiiod Using a Coloe Scale 


CITKON 


PERCENTAGC INHIBITION OP HEMOLYSIS IN 0.0: 


C C. SEBUM 


method 

total 

10-20 (±) 

23-45 (+) 1 

1 dO-70 (2+) 

~r,-So (3+) 

98-100 (4+) 

Total 

2331 

72 

154 i 

109 

351 

164.5 


242 

72 

138 I 

1 32 i 

0 

0 

+ 

320 

0 

IG 

77 

199 

2S 

2+ 

' 37 

0 

0 

! 0 

20 

17 

3-I- 

131 

0 

0 1 

0 

07 

64 

4f- 

1(301 

0 

0 { 

0 

! G5 

1536 


Two thousand and fifty-one comparative readings were made with the 
plain alcoholic antigen. The comparative results of these tests by the two 
methods of readings arc shown in Table I. Inasmuch as approximately 12.5 
per cent of the tests read 4+ by the Citron method actually showed from 5 to 
20 per cent hemolysis, it is evident thai this (b'gi'cu of hemolysis is not always 
recognized ■with the cells in .suspension. There is also an error in the otlier 
direction, as approximately G per cent of the tests road by the Citron 
method showed no hemolysis in the 0.02 ee amount of sciuni Thougli there 
would have beeu some redistribution of the tests which read 4 , 3 - or 2+ by 
the Citron method on the ba.sis of the color standard readings, they would all 
have been reported as giving definite fixation of eomphunent by '‘ithcr method 
of reading. However, of the 621 te.sts read + or ± by the Citron nutliod, 2G6, 
or slightly over 40 per cent, were read 2+, 3+ or 4-^ with the use of a color 
standard. The clinical histories of these 266 cases are given in Table 11. 

Two thousand three hundred and thirty-one comparative readings were 
made with the cholesterinizcd antigen. The comparative results of these 
tests by the two methods of reading are given in Table HI These results 
likewise indicate the errors in reading tests with eclls in suspension, since in 
approximately 4 per cent of the eases read 4-i by the Cition method, there 
was actually from 5 to 20 per cent hemolysis, and almost f) per cent of tliose 
w'hicli read + show'cd no hemolysis in the larger amount wlien rend ^vitll a 
color .standard. Of the 562 tests which read or ± by tiic Citron method, 336 
or approximately 60 per cent were read 2-;-, 3 or 4 4 with the use of a color 
standard. Tlie clinical lii.storie.s of these 336 eases are given in Table IV. 

All analysis of the histories given in Tables IT and indienfea that read- 
ing complement-fixation tests by the use of color standard.^, with the range 
of 50 to 100 per cent inliibition for definite fixation, give.s results more in 
conformity with the clinical findings than those obtained by the use of the 
Citron scale. 

- Suminanj and Conclusions . — The readings of te.sts after contiifugalization 
by recording the percentage inhibition of hemolysis as compared witli a color 
.standard brings out the fact that the Citron method of rending with the colls 
ill .suspension does not, in many instances, give an exact estimate of the 
amount of fixation that has occurred. Comparative readings have shown that 
from 5 to 20 per cent hemoly.sis is frequently not recognized with the cells 
in .suspension, so that sera showing less than 20 per cent liemolysis in both 
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Table IV 

Clinical Histories of the 336 Cases in Which Cosipleaient-Pixation Tests Made With 
THE Cholestebinized Antigen Weke Read as + or- ± by the Citron Method and 4+ 3-i- or 

2 + BY the Use of a Color Sc-vle ’ 


NUMBER OF 
SPECIMENS 


clinical history 


336 

238 

31 

21 

2 

5 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

3 

19 


Total Cases 

Treated cases of syphilis 
Untreated cases diagnosed as syphilis 

Untreated cases with history or symptoms suggestive of syphilis 
Cases with immediate members of family syphilitic 

Cases without dednite history but stated to have had a previous blood test giving 
definite complement fixation 
Cases ivith data inadequate for classification 
Trifacial neuralgia 

Acquired syphilis? Weakness, 5 years 

Dizziness, two weeks 

Wealmess and dizziness 

Pneumonia, two weeks 

Bash on limbs 

Endarteritis of leg 

Indolent ulcer foot and hands, 1 month 
Delayed healing of wound 
Paralysis agitans 
Headache, six weeks 

Headache and nervousness, not considered syphilitic by the attending physician 
Psychosis, case from insane hospital 

Prostitute, involutional melancholia, no physical signs of sypliilis _ 

Manic depressive insanity and history of three miscarriages; attending physician 
considered it unlikely tliat lues entered into etiology 
Negress, syphilis denied 

Inmate of state prison, venereal disease denied 

Inmates of the state prison, sypliilis denied, gonorrhea admitted 

No history given 


amounts are read 4+, but with 20 per cent or less hemolysis in the 0.02 e.c. 
amount and 30 per cent or more in the 0.01 c.c. amount are usually read -t, 
making the apparent difference in the reading greater than the actual dif- 
ference in degree of fixation. The Citron method of reading is misleading 
because the reports on two specimens which give nearly complete fixation m 
the larger quantity of serum, may vary between 4+ and +, whereas careful 
comparison with a color standard, using the scale of reading proposed, would 
result in reports on all such specimens of definite complement fixation with 
a quantitative difference based on the percentage inhibition of hemolysis ob- 
served. This would tend to make more unifonn the results reported on suc- 
cessive specimens from the same patient and the results reported by workers 
in different laboratories. The scale adopted results in an increase in definite 
reactions and a decrease in the pai’tial reactions which are so misleading and 
confusing to the clinician. At the same time the limits have been so place 
as to avoid giving too great significance to weak or slight fixation. 
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THE CHLORIDE CONTENT OF THE BLOOD IN PERNICIOUS ANEMIA* 


By Russell L. Haden, M.D., Kansas Cnv, Kansas 


C ERTAIN facts suggest a possible relation of chloride nietaboli.sm to per- 
nicious anemia. Free hydrochloric acid is practically constantly absent 
from the gastric juice iii this disease. The presence of free acid makes the 
diagnosis of pernicious anemia extremely questionable. Levine and Ladd’ 
found an achlorhydria in 104 of 105 patients. In Cabot’s series’ 78 of 79 
patients showed an absence of free hydrochloric acid. I have reported’ 50 cases 
in 47 of which a gastric analysis was done and free acid found absent in every 
instance. It is highly probable that the occasionally reported finding of free 
hydroohlorie acid represents an error in technic or in diagnosis. 

Pernicious anemia is a hemolytic disease of toxic origin. The gastro- 
intestinal tract is probably the site of origin of the toxin. Some observers 
hold that the absence of free hydrochloric acid is the immediate cause for 
the development of the toxin. Others with equally good reasons think that 
the disappearance of free acid is a result and not a cause. According to the 
latter view, the achlorhydria, the blood destruction, the bone marrow changes, 
the glossitis and the characteristic nervous system lesions are all manifesta- 
tions of the action of an unlcnown toxin. 

The toxin responsible for the toxemia of high intestinal obstruction is 
possibly closely related to the toxin of pernicious anenua. Numerou.s 
eases have been reported in whicli a blood picture indistinguishable from 
idiopathic pernicious anemia has occurred with either a benign or a malig- 
nant stenosis of the small intestine.* Such seemingly represent cause and 
effect rather than coincident diseases. The fundamental and characteristic 
feature of the chemical pathology of high intestinal obstruction is a disturb- 
ance of chloride metabolism.’ The weU-recognized occurrence of a blood 
picture resembling pernicious anemia in certain cases of carcinoma of the 
stomach is also of interest in this connection. It is highly probable that in 
such cases there is a toxin elaborated identical with or similar to that re- 
spoiLsible for idiopatliic pernicious anemia. Emerson’ found that in careiuoma 
of the stomach there are substances in the gastric contents which tend to 

•From the University of Ivansas Scliool of Medicine. Kans-is City, luinsas 
Received for publication, September 23, 1924. 
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neutralize hydroelilorie acid. Since these substances are destroyed by heat 
they are most probably of the nature of ferments. 

A final point in the similarity of the toxemia of pernicious anemia and 
intestinal obstruction is the occurrence of melanuria in both conditions. Mel- 
anuria, m the absence of a melanotic tumor, as Haden and Orr^ have .shown, 
is indicative of .specific type of protein destruction occurring only after the 
depletion of the blood chlorides between a certain level. 

To determine if possible whether a disturbance in chloride metabolism 
can be found in pernicious anemia, I have made chloride determinations on 
the blood of all patients with pernicious anemia .seen during the pa.st two 
years. For comparison with these findings, determinations have also been 
made on numerous- cases of secondary anemia. 

Other workers have made obsemmtions on the chlorides in anemia. Ho.sF 
determined the blood chlorides in several eases and found the plasma con- 
tent about that of normal blood while the whole blood content tended to be 
higher. Buckman and Edwards'* found no depression of chloride content of 
the red blood cells peculiar to pernicious anemia, fi'liey obtained low value.? 
for chlorides in all types of anemia with very low cell volumes. Essen and 
Forges^” found that the sodium chloride of the blood in anemia lay at the 
upper level of normal and tended to fall as the anemia improved. Christian” 
has investigated the renal response to the nephritic te.s't meal in pernicious 
.anemia. He found a veiy low excretion of nitrogen and salt and concludes 
that this is due to an impairment of kidney function. In cases in which 
successive tests were made with an improvement in the anemia, there was a 
marked rise in salt excretion usually out of proportion to the increase in 
nitrogen. It seems quite possible that the changes in salt excretion observed 
may represent a disturbance in chloride metabolism i-ather than in kidney 
function. 

In the eases reported here the chloride determinations were made as part 
of a complete blood study. Since chlorides are u.sually much higher in plasma 
than in corpuscles it is neec.ssary to know the relative cell and plasma volumes. 
The cell A’olurae in each ca.se was determined by centrifuging 10 e.e. of blood 
Avith 2 e.e. of 1.6 per cent (isotonic) solution of sodium oxalate. The Amlume 
index Avas calculated in each instance and repoi’ted elscAvhere.'* The chloride 
determinations Avere made on the tungstic acid filtrate by iodometrie titra- 
tion after the method suggested by Gcttler.^- 

The results in thirty consecutive eases of pernicious anemia are tabu- 
lated in Table I. The highest chloride value is 620 mg. per 100 e.e. and the 
loAA'est 320 mg. The eases in Avhich there is a Ioav cell A'olume liaA'e higher 
Avhole blood chlorides than those in Avhieh the_ cell A'olume appears normal. 
The plasma chlorides are all Avithin normal limits. The constancy of the 
plasma chlorides explains the higher Amines in bloods Avith Ioav cell volumes 
since the chloride content of plasma is usually about 100 mg. per 100 c.c. 
higher than that of Avhole blood. 

The total blood volume in anemia is little different from normal so there 
is actually a larger amount of circulating chloride per kilogram of body 
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weight in individuals with low cell volumes than in normal persons. There 
is no demonstrable relation of the volume index to the chloride content. In 
four cases of pernicious anemia (Nos. 22, 23, 28, 30) the whole blood chlorides 
are below the accepted lower limit of normal. 

For comparison with the results in pernicious anemia I have tabulated 
in Table II in a similar manner the findings in twenty cases of secondary 
anemia. The results here arc in general the same as in pernicious anemia. 
With low cell volumes the whole blood chlorides are higher than normal 
while the plasma content is within normal limits. Where the cell volume 
deviates little from normal, the chlorides show little change. 


T.vble 1 


CuLoiuDi: Content op the Bloou is Peilviciois Axemjv 


OASQ 

NO. 

I'.r.D BLOOD 
CELLS IN MIL- 
LIONS PER 
C.MM. 

VOLUME 

BLOOD 

OP RED 

CELLS 

VOLUME 

INDEX 

CHLORIDES 
(MC. PEi; 

AS NAC) 
TOO C.C ) 

••BEE HCL IN 

GASTRIC 

JUICE 

■nii CENT OF 
WHOLE 
BLOOD 

PER CENT 
OP NORMAL 

PLASMA 

WHOLE 

BLOOP 

: 

0.39 

5 

10 

1.34 


550 


2 

0.59 

8 

17 

1.42 


COO 

0 


3.21 

35 

73 

1.14 


500 

0 

3 

O.GO 

7 

15 

1.25 

570 

530 

0 

4 

0.84 

13 

27 

1.61 

640 

540 

0 

5 

0.80 

12 

25 

1.46 

5S0 

570 

0 


0.87 


21 

1.21 


620 

0 

7 


13.5 

2S 

1.27 

SOU 

550 

0 

8 

0.98 

13.5 

28 

1.43 


620 



0.9S 

14 

29 

1.45 


520 


9 

0.99 

1.3.5 

28 

1.3S 


530 


10 

0.39 

14 

29 

1.46 


5S0 

• 

11 

. 1.04 

15.5 

32 

1.52 

580 

520 

0 

12 

1.18 

15 

31 

1.32 

520 

.510 



0.97 

13 

27 

1.38 

570 

.530 



2.07 

31 

05 

1.23 

575 

.510 



4.G0 

44 

95 

1.03 


445 


13 

1.27 

20 

42 

1.27 


.530 


14 

1.33 

ir 

35 

1.32 

550 

520 



1.35 


46 

1.70 

030 

495 


10 

1.39 

IS 

37 

1.32 




17 

1.39 

31 

44 

1.56 

5G0 

470 


IS 

1.40 

20 

43 

1.50 


4.35 


19 

1.48 

22 

46 

1.5.T 

.)S0 



20 

1.52 

23 

49 

1.61 




21 

1.87 

27 

56 . 

1.50 

540 

4S0 



1.87 

24.5 

51 

1.36 

580 

SjC 



2.43 

29 

60 



320 



3.52 

3.07 

39 

81 

1.01 


330 

370 



3.14 

29 

60 

0.95 


105 


23 

2,18 • 

27 

57 

1.31 


400 



1.63 

21 

44 

1.33 

565 

500 



o 



1.69 

580 

490 


24 

2.23 

36 

75 

1.69 

570 

4S0 

0 

25 

2.41 

37 

76 

1.57 






32 

86 

1.35 

570 

480 


26 

2.(10 

,36 

75 

1.44 

585 

500 

0 

27 


39 

SO 

1.48 

025 

465 


28 

2.88 

41 

35 

1.46 


370 


29 

.3.16 

44 

92 

1.46 


440 

0 

— 

3.44 

36 

75 

1.09 


410 
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Table II 


Chloride Conten't op the Blood in Secondart Anemia 


CASE 

NO. 

KED BLOOD 
CELLS JN :^IL- 
LIONS PEE 

c.iim:. 

VOLUME 

BLOOD 

OF BED 

CELLS 

VOLUME 

INDES 

(CHLORIDE AS NaCl 
j(MG. PER 100 0.0.) 

DIAGNOSIS 

PEK CENT 

OP 

■WHOLE 

BLOOD 

PEP. cent; 
OP 

NORMAL 

PLASMA 

WHOLE 

BLOOD 

1 i 

1.03 

9 

19 

0.91 


■ 560 

Sepsis 

2 

1.69 

15 

31 

0.91 


540 

Carcinoma of uterus 

3 

1.97 

19 

38.5 I 

0.97 

550 

510 

Malnutrition 

4 

2.01 

20 

42 j 

1.00 


520 

CJir. nephritis 

5 

2.10 

18 

37 j 

0.88 


470 


6 

2.16 

22 

45 i 

1.04 


540 

UndeteTmined 

T 

2.18 

21 

43 i 

1.00 


490 

Exhaust gas poisoning 

8 

2.26 

22 

46 ; 

1.00 I 


530 

Gastric hemorrhage 

9 

2.26 

23 

47 1 

0.92 

1 

620 

Band’s disease 


4.22 

41 

! 85 , 

1.00 


520 


10 

2.95 

27 

56 ! 

1.20 


470 

Uterine hemorrhage 

11 

3.30 

38 

79 j 

1.20 


450 

Hemolytic jaundice 

12 

3.40 

28 

58 

0.87 

570 

520 

Oral sepsis 


4.18 

' 34 

71 ! 

0.86 

550 

500 


13 

3.42 

31 

65 j 

0.96 


1 490 

Chr. cholecystitis 

14 

3.52 

34 

71 ; 

1.00 


540 

Pyelonephritis 

15 

3.56 

36 

75 1 

1.05 


470 

Syphilis 

16 

3.69 

29 

61.5 ' 

0.83 


470 

Oral sepsis 


4.00 

30 

62.5 1 

0.78 I 


510 



3.59 

28 

58 ■ 

0.81 i 

560 

510 


17 

3.78 

37 

77 ’ 

1.02 f 


470 

Undetermined 


4.32 

42 

86 

1.00 1 


450 


IS 

3.78 

32 

68 : 

0.90 I 


470 

Oral sepsis 

19 

3.79 i 

36 

75 

0.99 ! 


466 

Undetermined 

20 

! 4.65 

29 

62 

0.67 : 

610 

570 

Syphilis 


These figures show that there is no constant variation in blood chlorides 
typical of anemia. It is stiU possible, however, that there may be a dis- 
turbance of chloride metabolism which is not reflected in the chloride level 
of the blood. 

For comparison with the chloride content of the blood, I have noted in 
Table I, also the results of tests for free BCCl acid in the gastric juice. 
None were present in any instance. There is no evident relation of the chloride 
level to the hydrochloric acid. 


StJAIMARY 

Chloride determinations on thirty cases of pernicious anemia and twenty 
cases of secondary anemia are reported. 

The whole blood chlorides are usually higher in blood with a low cell 
volume in both primary and secondary anemia. 

The plasma chlorides remain about normal regardless of the cell volume. 

A few eases of pernicious anemia show a low chloiide content. No pa- 
tients with secondary anemia had low chlorides. 

There is no relation of the chloride level of the blood to the free hydro- 
chloric acid of the gastric juice or to the volume index of the corpuscles. 

The total store of chlorides in patients with very low cell volumes is 
higher than noi-mal since the blood volume shows little variation from nor- 
mal and the plasma chloride content is higher than whole blood. 
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These results give no positive evidence of a disturbance of chloride 
metabolism in pernicious anemia. 
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LABOR A TOR Y METHODS 


THE PAUL TEST IN THE DIAGNOSIS OP SMALLPOX’-* 


By Chakles E. Simon, M.D., and Joseph M. Scott, So.D.f 


I N a paper published about a year ago, the writers drew attention to the value 
of the so-called Paul method in the diagnosis of smallpox.* Since then, 
the work has been continued, and it is the purpose of the present paper to 
emphasize the principal eonelusion which was reached at that time, that, 
histologically controlled, the method is reliable and deserves general applica- 
tion in all doubtful cases. We would point out particularly that the material 
used in the examination, viz., the dried exudate from vesicles and pustules, 
retains its infectivity for some time and can hence be transported to the labo- 
ratory from long distances. We have examined specimens sent, not only from 
neighboring states, but from far away states like Colorado, and even from 
distant countries like China, and found that the material had not suffered in 
transit in the least. 

Our studies duiiug the past winter have further sliown that, as Gins“ 
pointed out, the smallpox vims may at times be demonstrable in the nasal 
secretion when, on the basis of the usual criteria of reeoveiy, the individual 
would be ready for discharge from quarantine. It is accordingly suggested 
that a careful rhinoseopic examination be made in every case before release, 
and that this be supplemented by an examination of the swabbings, 'with the 
same method, if there is the least suggestion of an ulceratNe lesion. 


TECHNIC 


Principle of the Method . — In principle, the method is based upon the dem- 
onstration of maeroseopieally visible lesions in the inoculated rabbit cornea, 
in the sublimate alcohol bath, and the appearance of the affected areas in 
sections. The latter phase of the examination is unnecessary if, as is the rule, 
the macroscopic examination gives a clear-cut picture. In our own work, how- 
cA^er, the histologic control Avas carried out in every instance. 

The technic, as here desei’ibed, is e.ssentially that of Paul,^ Avith certain 
minor modifications Avhich suggested themselves in the course of our work. 

Preparation of the Material for Inoculation. — A fcAv vesicles or pustules 
are cleansed Avith alcohol, Aviped dry Avith sterile cotton and opened Avitfi a 
sterile needle or a small lancet. The exuding vesicular or pustular material 
is mounted on clean slides in the foi’m of thich drops. These are alloAved to 


*Prom the Department of Medical Zoologj'. Division 
of HvBiene. annd Public Health, Johns Hopkins University. 

tFellow in Jledicine of the National Kesearch Council, 
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becoiuo air-dry and the specimens may then be wrapped iii paper and sent 
to the laboratory in a suitable container. If the pustular stage has passed, a 
number of scales should be lifted from their beds and sent as siit-li Care 
should be taken, however, to secure only round, brown scales with a smooth 
surface. Yellow irregular crusts with fissured surfaces are usually devoid of 
virus. Scrum from papules is not suitable for examination. 

Inoculation of the liahhii Cornea. — Both eyes of a rabbit are anesth.-iizcd 
with a few drops of a 5 per cent solution of cocaine liydrochloride, and lluni 
delicately scarified with a fine needle, making four or five horizontal and a-' 
many vertical scratches, about 1 mm. apart. A loopful of as heavy an i innl- 
sion in saline as can bc’prepared from the material submitted for examination, 
is then gently rubbed over the scarified surface of one eye. The other coriua 
serves for purposes of control. The animal is kept ]>y itsidf in a cage, whicli 
is sterilized after use. 

Examination of the Cornea in vivo — This should bo done with a hand 
lense or a binocular loupe, using a good lateral illnminntion. Paul makes Ids 
final e.xamination forty-eight hours after inoculation, and \vc have also done 
this in the majority of cases. In the presence of a positive reaction, how- 
ever, a- clear-cut picture can often be obtainiMl after forty liours ami 
if not in viuo, then certainly in the alcohol Imth (see below h In o-xamining 
the cornea, one should bear in mind that tlie smallpox vims do(‘s not produce 
a kei’atitis by this time. One dee.? net see any opneitus, Imt merely JitlJc 
dew-drop-like elevations which, in contradistinction to dust particles, with 
which they maj' bo confused at times, arc not movable when the eyelids are 
opened and closed. At tlii.s time already, some of the little blebs may present 
cratcr-like depressions. 

Examination of the Enucleated Eyeball in Sublimate Alcohol. — In spite 
of the fact, that with experience a positive rc.action may be recognized la vivo, 
wc would recommend that the findings at this time, whatever tlicy may lie. 
be controlled by an examinatioa in the alcohol hath. To tliis end tlie animal 
is killed by cervical shock and subsequently bled from the ceiwieal vcs.sels, 
so as to avoid bleeding during the enucleation of the eyeball. Both cyebalK 
arc removed and immediately placed in a glass tray containing sublimate 
alcohol, taking care that the solution covers the eyes. The latter is composed 
of two volumes of a saturated solution of mercuric chloride and oue volume 
of ordinary grain alcohol (94 to 96 per cent). The mercuric chloride solution 
is prepared by dissolving 4 grams of the salt in 60 c c of w'ater, with the aid 
of heat, and then cooling and filtering. The examination sliould always be 
made against a black background and continued for from two to four min- 
utc.s, by which time a maximum differentiation of tlie picture will hn^c been 
obtained. At the expiration of that time the specimens are removed to 70 per 
cent alcohol, wdiere the resulting appearances may be studied at leisure and 
photographed if desired. 

Appearance of the Smallpox-infected Cornea and the Noniufccted Cornea, 
after Treatment with Sublimate Alcohol— In the sublimate alcohol bath, the 
control cornea becomes imifoi'mly opaque, except for the lines of scarification 
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which occasionally are still visible. Not infrequently a slightly mottled ap- 
pearance develops at first, but this gradually changes to a uniform opacity. 

A smallpox-infected cornea presents an entirely different appearance. 
The general background here also is evenly opaque, but here and there within 
the area of scarification, and usually along the lines of the scratches and at 



3 4 

Plate I. 

the points of intersection, intensely white and opaqtie little elevations make 
their appearance, some of which, even at this. time, show eratei’-like depres- 
sions. These elevations correspond to the little dew-drop-like' blebs which 
were seen in vivo. The number of elevations may vary from two or three 
to a dozen or more. They are usually discrete in outline, with • clear-cut 
margins, though at times neighboring ones may be confluent. Not infre- 
quently they occur in “string-of-pearl formation” along the lines of scarifi- 
cation. 
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Somewhat confusing pictures may present themselves when the vaz-iola 
virus is associated with large numbers of pyogenic organisms, as is so fre- 
quently the case during the suppurative stage of the disease. In vtuo 
the appearance of the eye is diiferent, inasmuch as corneal opacities of 
variable degree, with more or less extensive desquamation of the epitlieliiun, 
control the picture and may obscure the focal changes due to the variola 
virus per se. There is then also more or less conjunctivitis with a correspond- 
ing exudation of pus. In the sublimate bath, however, it is almost always 
possible to reach a correct diagnosis, as some of the variolar blebs will bo 
recognizable as such (Plate I, Fig. 3). When in doubt, of course, it is 
best to resort to the examination of sections. This should be done as a mat- 
ter of routine and irrespective of the macroscopic findings, unless the ob- 
server has already acquired a considerable amount of experience. To this 
end Paul recommends the following procedure : 

Histologic Technic (Rapid l^fcthod of Paul). — Tf the eyeball was exam- 
ined in 70 per cent alcohol, after a prebminary sublimate alcohol bath of from 
two to four minutes, it is returned to the latter for approximately ten min- 
utes. The cornea is then snipped out and placed in absolute alcohol for one 
minute. Then follows a series of baths, each of one minute’s duration, in 
iodinized alcohol, absolute alcohol, a mixture of equal parts of absolute alcohol 
and chloroform, chloroform, a saturated solution of hard paraffin in chloroform, 
at 40® C., and liquefied hard paraffin at 60® C. The cornea is now embedded 
in the usual manner, with its convex side either up or down. The block, after 
being permitted to harden in ice water, is cut through at right angles to the 
cornea j the two halves arc up-ended, mounted and sectioned, the idea of divi- 
sion and up-ending of the cornea being to obtain sections passing through the 
lesions, as soon as possible. Serial sections are mounted in the usual man- 
ner, “blotted” with several layei's of louse paper that has been well moistened 
with absolute alcohol, and placed in the drying oven at 60® C. for a few 
minutes. The sections are next deparaffinized in xylol, run down through the 
alcohols, stained for five minutes in hemalum, run through the alcohols up- 
wards, cleared in xylol, and mounted in balsam. This is the technic which 
Paul recommends. In practice wc have not obtained satisfactory results in 
tliis manner, and prefer to proceed a little more leisurely, particularly with 
the processes of dehydration and infiltration ^vith paraffin. The allowance of 
more time will give more satisfactory pictures and do away with the necessity 
of redehydration and reembedding which overhaste only too often requires. 

The Histologic Picture of the 'Variola-infected Cornea . — In sagittal sec- 
tions the most striking features are the epithelial hummgcks (Plate IT. 
Fig. 1) which correspond to the little protuberances that one sees in the sub- 
limate alcohol bath or in the living eye. These hummocks, at tliis stage of the 
process, are the result of an increase in the size of the epithelial cells, due to 
the imbibition of fluid. The basal cells become involved first, and in conse- 
quence of their increase in both length and breadth, they are thrown out of 
tlieir normal position in reference to one another, as well as to the overlying 
cells, whicli then also undergo hydropic changes. A ])icturc thus results which 
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suggests a far more extensive degree of stratification of tlie cells than is nor- 
mal for the cornea. The breadth of the cpitliclial layer in the center of the 

liiinimock is almost twice that of the normal peripheral zone. The pathologic 
process evidently extends perijjhcrally, for the most advanced changes are 
encountered in the center of the Inimmock, and it is in this portion that des- 
ciuamativc changes first take place, with the consequent production of crater- 
like defects. "With beginning central dcsciuamation so-called box cells 
(Schachtclzcllcn) frequently appear in this area (Plate II, Fig. 3), and it 
is here also that the Guarnieri bodies are most nuineroiis (Plate 11, Fig, 2). 
The cells in question were first described by Iliiekel (isns) and named Sehaeii- 
tcUellen to denote tlieir supposed origin, one cell becoming boxed up in 

another, as the result of pressure invagination, and tlie pair in turn in yet 

another, and so on. 

The Guarnieri bodies, as seen in sections, are of variable size, ranging 
from a micron to about one-tliird tho size of tlie nucleus of the epithelial 
cell. They arc usually round, oval or lenticular. l)ut not infrequently a little 
irregular in form. It is generally stated that tlii'y stain with nuclear dyes. 
This is true, wlion nuclear dyes only are used, but when a mixture of a nu- 
clear dye and an acid dye is employed, such as eosin and hematoxylin, they 
present a mixed tone, in which Ilie affinity for tJic acid dye seems to he more 
proiiouneccl. Paul lays special .stress on the prime importance of the character 
of the epithelial lesions, and regards the presence or absence of the Guarnieri 
bodies as of secondary value, from a diagnostic standpoint, lie emphasizes 
also that the search for them may be a tedious one, and that tiiey appear only 
ill larger numbers at a relatively lute stage. ^Vc arc quite willing to admit the 
specificity of the epithelial changes and their diagnostic value, when they 
are clear-cut, but it may liapiien that tlicsc changes are not sufficiently pro- 
nounced to serve alone as criteria for <liagnosis In such case.s the search for 
Guarnieri bodies is imperative, and their i)re.senee must be viewed as deciding 
evidence in favor of a positive diagnosis. In searching for them it should be 
borne in mind that they occur only in llie diseased areas, viz., in areas wlierc 
the normal arrangement of the cells has evidently been upset. It is true that 
these bodies appear in larger numbers later in tlie development of the lesions, 
but there can be no question tliaf at the time wlicn the animal is usually killed 
for the Paul test, i.c., forty-eight hours following inoculation, they arc not 
so scarce that they arc difficult to find 

Fersonal Observations . — In our fir.st paper* we reported our findings in 
the course of the examination of 104 eornoas. Since then the number of 
individual examinations has reached 247. The sci'ie.s now comprises fort^'-fivo 
examinations following inoculation with pustular material from active cases 
of smallpox; twelve examinations following inoculation with nasopharyngeal 
swabbings from smallpox convalescents; twenty-seven inoculations \\ith \es- 
ieular fluid and eleven with nasopharyngeal swahbing.s from eases of ehiclceii- 
pox; sixty-seven normal controls of which nineteen had not even l)ecn scaii- 
fied. In addition, corresponding examinations were made in twelve cases of 
herpes simplex; nine of herpes zoster; two of Iierpes genitalis; five of pom- 
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phigus; one each of dermatitis herpetiformis and ringworm, besides a num- 
ber of examinations after inoculation "with streptococci and staphylococci. 

Our results bear out the validity of Paul’s claim that the method is a 
dependable one and well suited for purposes of diagnosis. 

In forty-four of the forty-five eases of bona fide smallpox the macro- 
scopic reaction was in itself sufficient to reach a diagnosis. In only one was 
the result noted as “doubtful,” but in this instance, as in aU others in which 
sections were examined (thirty-nine), the histologic picture was a clear-cut 
positive for smallpox. In none of the varicella cases or any of the various 
skin affections which were examined was a reaction noted that even remotely 
was suggestive of a positive reaction. The histologic picture in these cases is, 
of course, also very different. In no instance were epithelial hummocks noted 
or any cell inclusions which in the least resembled the Guarnieri bodies. In 
the case of herpes simplex, herpes genitalis, dermatitis heipetiformis and 
pemphigus, there were markedly destructive lesions, with extensive epithe- 
lial desquamation, while in herpes zoster neither a conjunctivitis nor a kera- 
titis was observed; in none of the nine eases of herpes zoster, moreover, were 
cell inclusions of any kind encountered. 

PERSISTENCE OF THE SJIALLPOX VIRUS IN THE NASOPHARYNX OP CONVALESCENTS 

Friedmann and Gins- have pointed out that with the Paul method, the 
virus of smallpox may at times be demonstrated in the nasopharyngeal secre- 
tion of active cases and convalescents. According to their findings, the virus 
may indeed persist in the nasopharynx for several weeks. 

During the past ivinter, through the courtesy of John CoUinson of the 
Maryland State Board of Health, we had the opportunity to examine two 
cases of smallpox at the termination of the active stage of the malady and 
again at the time of the usual release from quarantine. In the one instance, 
a positive Paul reaction was obtained with the nasopharyngeal swabbings on 
the thirty-first day of the disease, and in the other on the twenty-third day, 
at which time the skin lesions had entirely disappeared.® 

Control examinations ivith material from two noi’mal persons and from 
nine cases of chiekenpox in various stages of the disease, as well as from two 
chickenpox contacts, gave negative results. In three additional cases of small- 
pox, in which the swabbings had been taken respectively on the eighth, ninth 
and eighteenth days of the disease, the results were negative. It is note- 
worthy that in the two positive eases the process of swabbing was quite pain- 
ful, while the three negative patients made no complaint, which suggests that 
in the first case two ulcerative processes were still going on. 

CONCLUSIONS 

1. The so-called Paul reaction, when controlled by histologic examination, 
constitutes a most valuable method for the diagnosis of smallpox. 

2. In many cases the macroscopic picture of the inoculated rabbit coniea, 
in the sublimate alcohol bath, is in itself sufficient for diagnosis. 
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A negative macroseopie result ivill probably always warrant a negative 
diagnosis as to smallpox, if satisfactory material is available for the exami- 
nation. 

■1. As in other diagnostic laboratory tests, the validity of the results ^vill 
depend in part upon the experience of the worker and the technic employed 
in procuring the material for examination. 

5. In cliickenpox, negative results are so constant that a doubtful reac- 
tion should arouse suspicion and call for a further examination. 

6. Pyogenic infections of the cornea per se do not interfere with the re- 
action. 

7. The smallpox virus was found in one instance to retain its activity in 
the dried-drop preparation, at ice box temperature, for 387 days. 

8. Before release from quarantine a careful rhinoscopic examination should 
be made in all smallpox cases, and followed, if need be, by the application of 
the Paul test to the nasopharyngeal secretion. 
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AN IMPROVED COLORBIETER- 


By Johx a. KiLiiiAX, Ph.D., New Yoek City 


'^HE rapid development of colorimetric methods within the past decade 
-1- testifies to the practicability of these quantitative procedures in biochem- 
istry; however, their general simplicity may tempt the unwary to sacrifice 
accuracj" for speed. That the analyst should be familiar with all the funda- 
mental chemical reactions upon which the analytical methods have been 
based, has frequently been emphasized. Moreover, it is equally essential 
for maximum accuracy that tlie colorimetry be eanded out under standard 
conditions, particularly of light. This need presents a problem in the aver- 
age hospital and students’ laboratories. The qualities of daylight are too vari- 
able and artificial dajdight lamps are both cumbersome and costly, and the 
source of light is not fixed in relation to the solutions being matched. The 
improvements introduced in the colorimeter described, we find, satisfy this 
need in our everyday work. The instrument is not entirely new, it has been 
constructed by utilizing the best mechanical parts of the Ivlett and Boek- 
Benedict colorimeters, with a few additional improvements. 

The general appearance of the colorimeter is shown in Diagram I. It 
is a plunger tj’^pe of colorimeter, weighing about 2.3 kilograms and standing 
30 cm. high. The ijistrument oecuijies but a small amount of space and may 
be read uith comfort on a laboratory desk of average height. The cups are 
of black glass with overflow tops and fused on clear glass bottoms. Similarly 
the cylindi’ieal plungers are of black glass vuth clear glass bottoms fused on. 
In this union of the clear glass to the black glass, simi>le fusion without a 
flux has been employed. The repeated u.se of mixtures of chloroform, acetic 
anhydride and sulphuric acid, such as are necessary in cholesterol estima- 
tions, have not injured the cups or plungers. The diameter of the pluugem 
is 1.1 cm,, that of the cups 1.4 cm., and but 4 c.e. of fluid are required to fill 
the cups conveniently for reading. 

The cups are supported on mounted stages by rack and pinion on separate 
nickel-plated pillars. The rack and pinion arc constructed of brass and operate 
on a spring system. This mechanism has been found, in the Boek-Benediet color- 
imeter, to minimize the lost motion due to wear after continued use. The 
light from the plungers is reflected into the eyeiDiece by Helmholtz prisms. 
On the posterior portion of the prism hoirsing, a mirror placed at an angle 
of 45° facilitates the reading of the vernier scale. The zero point of the scale 
on both pillars is readily adjustable by a thumb screw. The reading mirror 
and vernier scale are similar to those of the Klett colorimeter. The base 
measures 14 by 11 cm. and is relatively heavy so that the instrument is un- 

•From the Department of the Laboratories. Xew YorK Post-Graduate Wedical Sciiool 
and Hospital. 
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AX IMPROVED COLORIMETER — i 

0/1 

usually well baliuiced. On the ton of the b-ise there k- > i 

use iu daylight. One border 1^ tixj i:" ^ InaT f 

moved throu5{li au are of 90“ and finiilv secured st uinoi may be 

instable screw. Turning this mirror^llX:' 

^selose.s a built-in substage laini) for artificial davlirdit This substa^' l 
IS composed of a glass tubular electric bulb vuth\ trusted sm*e "l r”''’ 
slender filameut extends around the entire periphery as.surii,.. e ’ " 

tensity of light from the entire .surface area of the'bulb Th " I ”1 '•"'i 
(20 Watt) is covered by a blue gla.ss of good neutraT color, S’ 

both cups are receiving equal intensities of ligl.t i., ensured by the fixe, 1 



position of the daylif^ht laiiip in relation to the cups, which n*nders tlii.s iii- 
s mnient far suiierior to any other colorimeter witli ai'tificial daylight. In 
act it has been found that the color comparisons are more unifoi-m witli llu* 
su stage lamp tliaii ivitli the vaiying qualities of daylight in tlie averagi- 
a oiatory. The lamp is readily turned on or off by niean.s of a switch at 
le light-hand side of the base. It appeared possible that the temperature of 
le solutions in tlie cups might be inlluenecd by the use of this lamp, l)ut 
toie Mas noted no rise in temperature of solutions in tlie cups duriiia a 
peiiod^ of ten minutes continuous ilhimiuntion with the lamp. There is no 
necessit>, however, for using tlio lami) except during tlie pei-iod of color 
comparison. 

The posterior portion of the ha.se earries tables facilitating the calcula- 
lon of rc.sults. The tables are printed in blacli on a linen sheet, which is 
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operated by a band wlieel, Sivitebing on the siibstage lamp also illuminates 
the tables. Since ail color comparisons are made with the standard set either 

15 20 

at 15 or 20 mm., the calculations for — and — have been tabulated. The 

E E 

recorded results are for readings for the unknown between 6 and 37, and 
have been calculated to the first decimal place. The method of making a 
reading and of utilizing the table of calculations is illustrated in Diagram 
11 which gives the actual size of figures. In any series of calculations, the 
two unknown factors are the reading and the dilution. Tlie strength of 



the standard is a constant. Every equation udll have this general form 
15 (or 20) 15 (or 20) 

X s X dil = result. The result of the fraction is de- 

E E 

termined immediately from the table. For example, if the standard has been 

15 _ 

placed at 15, and the reading is 27, reference to the .table shows that — is 

2 { 

0.556. The figures from 0 to 9, across the top of each section, of the table 
represent tlie fii’st figures to the right of the decimal point in the reading. 
Although the table presents ealeulations for readings from 6 to 37, to in- 
sure aecurary, readings should not be made below 10 nor above 20 when 
the standard has been set at 15, and not below 15 nor above 25 when the 


standard has been set at 20. 

A separate table is provided for the calculations of the hemoglobin of 
the blood. In the method described by Myere 0.05 c.c. of blood are added 
to 20 e-c. of 0.1 N HCl and thoroughly mixed. Aftei* standing at least four 
hours, the hematin hydrochloride thus formed is compared mth a standard 
disc. In the colorimeter described the disc is fitted into a brass shoul er. 
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The plunger on the left hand side is unsereived from the prism honsing, 
and the disc with its shonlder fits into the space provided in the brass cap 
at the top . of the plunger. The plunger is then screwed back into place. 
The enp on the left is about three-quarters filled with water and .set at 10 . 
The nnknown on the right hand side is compared with this standard The 
reading is noted, and a referenee to the table gives the grams of hemoglobin 
in 100 e.c. of blood corresponding to the reading. For this rc.sult the fol- 
lowing formula has been uscd:4|-x 0.38 x 400 = per cent of licmogloiiin 
Tlie intensity of color in the disc corresponds to 0.038 per cent of hemo- 
globin in 0.1 N HCl placed at 10 in the colorimeter.* For example, if «ie 
unknouTi read 10.5, it is eiddent from the table that the speemun contains 
15.2 grams of hemoglobin per 100 e.c., i.c., 15.2 per cent. For the proper 
interpretations of the results of blood analysis, an accurate kuou ledge ol 
the hemoglobin concentration is indispensable. If the hemoglobin is un- 
usually low 0.1 e.c. of blood may be used in place of 0.05 c c.. and a cor- 
rection is made by dividing the final rcsnlt by 2 . 'When t le 

disc is not in use, it is securely and conveniently held in a small lirass enp 

on the base. . 

The telescopic eyepiece has one lens, permitting an “ .It’s 
focus through a wide range. The small aperture in the diaphragm of c 
eyepiece limits a well-defined field, as illustrated in Diagram II. 
dividing line between the two halves of the field is brotig i m o s iai ’ 

the periphery of the field is also sharply focussed. On the poster, oi poit on 
of the eyepiece there is attached a bifocal lens; the anterior 
lens magnifies the image of the vernier scale in the reading mirroi t c pos- 
terior half magnifies the calcnlation tables on the base of the • 

The colorimeter described presents some points of J’ 

instrnments now in nse. The substage lamp fi-xed in the 
possible to use the colorimeter anywhere and at any time 
it is small, compact, and, hence, occupies little space ^he ca cu a ton 
are an iiwalnable aid in a long scries of calculations. The leii-scs pe.mit 
reading the veraier and tables with accuracy an com oi 
eeperences 

» a J O Qf Tnind 1924 C V. Mosbv Co. 

Ite Vano. typea of 

colorimeters and their use. 

esc lias seen ca.mratcC asalnat ..eaioaloWa at MooU apeCnens Ce.on,„„m 0, 

oxygen capacity method. 



SBIPLIPIED COLOEBIETRIC CALCULATION** 


By Williaji H. Stoner, A.M., Phar.D., M.D., Philadeli^hia, Pa. 


T^OR the past eight years these laboratories have employed a simplified 
method of colorimetric calculation which, at the time of its introduction, 
seemed too obvious to justify its publication. Since that time, however, so 
many cumbersome tables,*- ^ graphs,* nomographs, special slide rales, etc., 
have been devised, complicating a most simple arithmetic process, that it has 
been suggested that the simple manipulatory artifice for avoiding routine col- 
orimetric calculation be made known. Casual mention of the method has 
been published." No doubt many laboratories are using an identical method, 
but, judging from many recent articles and textbooks, there are many work- 
ers in colorimetry who could reduce tlieir routine calculations by the use of 
this method. 


Just as factor solutions are employed to eliminate calculation in routine 
volumetric analysis, so can factor settings of the colorimeter he so chosen as 
to make the results of routine determinations derivable by inspection] Thus, 
the calculation of a routine detei’mination may be made initially, once and for 
all, not only saving time but also entirely precluding the error inherent in the 
chemical technician’s arithmetic. 

I'he usual recommendation®'*’ for eoloi'imetrie work is to set the standard 
solution (in the left cup for a right-handed operator) at some fixed point, as 
10 or 15 mm. depth, and to adjust the unknown solution until color equality 
is obtamed. This necessitates division by the reading of the unknown. A 
simple reversal of conditions eliminates this division. Instead of fixing the 
standard solution at a definite reading aiid adjusting the unknown solution 
to color equality, tlie .standard solution (in the i-igbt cup for a right-handed 
operator) is adjusted to match the unknown solution set at some fixed point 
so calculated that the reading of the standard becomes the sought result of 
the determination or some simple multiple or snbmultiple thereof. 

Probably the most useful and well-known field for exemplification of this 
maniinilatory evasion of routine calculations is that of clinical blood chem- 
istry. Similar methods may be applied to all colorimetric determinations. 

Following is the method of dctei-mining a factor colorimeti-ic depth of 
solution derived from blood so as to obviate paper and pencil, nomographic, 
logarithmic, slide i-nle or tabular routine calculations. The method is here 
applied to the Pobn and Wn*® determinations of dextrose, total nonprotein 
nitrogen and creatinine, to the Benedict** uric acid determination, to the 
Myers and 'VVordell*® cholesterol determination and to the Briggs*® determina- 
tion of inorganic phosphoras. A general method is given in order that sim- 


‘Prom the Biochemistry Laboratories of the Philadelphia General Hospital and of tlie 
Gr-idnate School of Medicine of the University of Pennsylvania. 

° ialceh-ed for publication, September 5, 1924. 
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ilar reasoning may be applied readily to all other colorimetrie determina- 
tions, as has been done in these laboratories. Letters have been assigned tlie 
various values merely that the demonstrations for the six determinations may 
be shown compactly in tabular form. 

Let X = nig. of sought constituent in 100 c.c. of blooJ (the c'l.meulional cliiiK'ul 
method of e.\prcssion of icsults of chemical blood analyses). 
b = reading (in mm.) on colorimeter of solution derived fmm bloud. 

3 = reading (in mm.) on colorimeter of solution contnimng stamlaid. 

V = total c.c. of colorimetric solution coiitainhig standard. 

V = total c.c. of colorimetric solution derived fiom blood. 

C = mg. of sought con.stituent (slandaid substance) in u cc. of the colonni^riu- 
solution containing standaid. 

0 = mg. of sought constituent in the total volume of coloumctric solution dtiu. d 
from blood. 

B = total c.c. of blood sample represented by the coloiinutnc solution dcuved from 

blood. , .... 

Since 0 = mg. of sougl.t constituent in J! .-.c, of Mon.l, tl.c mg of «ougIU ronstm.cut 

in 100 c.c. of blood, or 

r- 22!LL tn 

D 


From the universal colorimctiic piopoition {Beer’s law). 

C : c =; b : « or 


Substituting this value of c in (1), 


Let 

When 


X = 

K = 

X =r 


100 Cs 
B b 
100 C 
B 

K 3 

b 


The Tlluo of K in each particular analysis .Ictcuurucs tho most convenient ttin„ 
the colorimeter scale for the colorimctiic solution derived from bloo 

Table Z.-From the values of x, in terms of the readings of the ad- 
justed standard solution, in the last colnmn of the table it is 
the milUgrams of constituent per 100 c.c. of blood may be ,f>tnd t on t 
colorimeter scale either directly as in the case with noiiprotein 
by such simple processes as changing the position of a cciina , 
cation or division by 2, 5, etc. 

It has been suggested by Walter G. J Ims 

experience in the instraction of internes and ec niciaii for 

method would bo more useful and more easily nndorstood ^ ‘ 

the various quantities especially of K. wore avmdcd. Aceordingl.v tluv 
the practical teaching formula given on page ."iih , . Im.f 

■ It is seen that the mg. of constituent per 100 e.e. blood is he i r d„ 

of four factors, designated for brevity, (D the ^ , ,,o 

standard factor (3) the sample factor and (4) the dilution factor. V\hui 
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final colorimetric solutions are equal in volume, the dilution factor, (4) is 
(1) and may be ignored. 

The values of the terms of this formula given in the original methods 
are modified in some eases, cholesterol for example, in these' laboratories for 
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the purpose of deriving more convenient factor colorimetric settings. To 
avoid confusion of the method, however, in the following formulas the orig- 
inal values are retained. 



KuiiERicAi< Data for Calculating Suiplified Factor Foraiulas ror. tue Colokiwetwc Deteuiiinations or CiiEiiiCAL Coxstituems or Bloou 


SnUJLJKZKD COLORIMETRIC CALCUl.ATiOX 


577 


H 

ej 

o 

s 

fH |ci 
«a a 

M |o 

<0 

Cl 

“ 

§ 

o 

,Cl 
<fl 1 w 

©1 juo 
o Id 

o 

rH 

Cl 

d 

0 
2 

1 

M 

'» I’m 

o to 
r-t ici 

4» 

■04 « 

d 

>o 

« 

g 

U 

O 

CM 

•o 

f-* 

o 

to 


o 

L- 

el 

0 

X 

1 

O 

r>4 

o 

CO 

o 

rH 

H 

Cl 

o 

Q 

z 

M 

" 

O 

C4 


09 1 

o r® 


©1 

<a 

o 1 

<0 

§r 

0} ( 

« J5 
ei| 

1 

5 

S 

|H 

O 

O 

4D 

-1 


s 

1 

i 

iS. 

o 

o 

Cl 

o 

eo 

lA 

o 

o 

o 

« 

C) 

rs 

a 

1 

z 

w 

o 

o 

'ij' 


c, 

° 

lA 

O 


o 

el 

d 

I 

O 

i 

< 

a 

i 

to 

•M* 

o 

o 

t-O 

■ 

8 

c? 

d 

>A 

CJ 

o 

d 

a 

n 

a 

5 

E- 

(/> 

Cl 

o 

Cl 

o 

o' 


*1 

Cl 

o 

w 

•o 

i3 


Cl 

fc. 

5 

o 

cs 

o 

lO 

“ 

CO 

1 ^ 

H 

•m 

o 

u 

o» 

o 

M 

X 

o 

s 

a 

3 a 
2 S) 
a* a 

§ 

55 

o 

g 

*g 

"S 

6 

s 

4 

o 

•c 

& 

'3 

"o 

6 

Phosphorus 



578 


THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


Table II 


FACToa Settings op Colohimetkic Solctions Derived prom Blood, Tooetuer with the 
Corresponding Kumbers by Which the IIbadings of the Standards are Multiplied to 
Obtain the mg. op the Bespective Constituents per 100 c.c. op Blood 
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SUJIJIARY 

The simple, and universally applicable, manipulatory method of obviatinfj 
routine colorimetric calculations with their accompanying errors by setting 
the unknown colorimetric solution at a fixed eleptli and adjusting the stand- 
ard solution to color equality is illustrated by six examples in blood chemistry. 
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THE DETERMINATION OP GLOBULIN INCREASE IN SPINAL FLUID* 


By George E. Rockwell, M.D., SLA., Cincinnati, Ohio 


T he tests in general use for globulin increase in spinal Iluid arc; Nogu- 
chi’s butyric acid method, the stratification with saturated ammonium sul- 
phate solution, or Pandy’s carbolic acid method. Noguchi’s method is by 
far the better, but it is objectionable because of the butyric acid odor. The 
ring test with saturated ammonium sulphate, is too slow in appearing to 
give complete satisfaction, while Pandy’s carbolic acid method does not give 
detailed information about the amount of increase of globulin, and the border 
line between the normal amount and increased amount, is not clear-cut. 

I have found that the folloiving solution which is a modification of 
Robert's solution (used for testing urine for albumin), is of very great value 
in the testing of spinal fluid for increased globulin. The solution consists 
of one part concentrated nitric acid, four parts of water which has been sat- 
urated with both magnesium sulphate and sodium chloride. 

*From the Department of Bacteriology and Hygiene of the Universitj of Cincinnati. 
Beceived for publication. September 6, 1924. 
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The test is performed by adding in a sniiill tost tube, one-half to one 
Ciibie ceutiiueter of spinal Iluid; then one cubic eeiitiineter of the reagent is 
introduced with a pipette, placing the pipette at the bottom of the tube and 
allowing the reagent to run in under the spinal iluid. A definite line of de- 
marhation can be seen betw'ecn the reagent and tlic spinal Iluid and if there 
is any increase in globulin, a cloudiness will inuncdiatcly appear in the form 
of a ring. This cloudy ring can be broadened by gently agitating the tube. 
The amount of inerca.so is indicated by the size and intensity of the ring. 

The value of this test for increased globulin in the spinal fluid over 
the older methods is that there is no objectionable odor, it reacts quicker 
and' better than ammonium sulphate test and the line of demarkation between 
a normal amount and an increased amount of globulin, i.s clear-cut. 


A DRYING APPARATUS FOR DABORATORY VESSELS* 


By -In.sEPtt C. Bock, Ch.E., Pii.D,, axd JIax Gii-uert, Pu.D,, JIilwaukre, IVis. 


T he most widely adopted method for drying the inside of glass vessels 
consists in rin.sing with sti'ong ethyl alcohol, and removing the residual 
alcohol by means of ether. An alternative is the drying in an air oven. The 
alcohol-ether proecdure, wliilo fairly rapid, is rather costly. Besides that, 
vessels so dried, usually do not drain perfectly, evidently on account of some 
slight impurities iu the ether. Furthermore, it must be considered that pure 
ethyl alcohol cannot be used as freely as it was used a few years ago. The 
drying iu an oven is a rather time-consuming pi-ocoss. 

It is the purpose of the present paper to describe an easily constructed, 
inexpcHsivc drying apparatus. The arrangement as described has been used 
iu this laboratory for over two mouths with very satisfactory results, and 
has been found superior to the above mentioned methods in every way. 

The apparatus requires for its use compressed air and a Bunsen burner. 
The principle is .simple. A stream of air is pas.sed through a coil which is 
heated by a gas flame. The heated air escapes thi’ough one or several per- 
forated tubes over which the vessels to be dried arc suspended. 

The dryer is made of standard one-eighth inch pipe and fittings which 
may be procured at any plumbing supply house. The construction is here- 
with described : 

The heating coil is made fii’st. This is done by joining two one-eighth 
inch, ninety degree elbows (technically termed “Ells”) by means of a close 
nipple. Into one end of this TJ-shaped arrangement, .mother close mpple is 
inserted. On to this is screwed another elbow, then another close nipple, 
contim iing this way altcmalingly until the spiral has the desired length. 

< the- Department of siologtcal Chcmistn. Maitiviotte fnKvf^ltv of MvtU- 

cine. Milwaukre. ^V^!»con^tn, 

f4>r puklftvition Septembe-f iO. 
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In the lower tiers of the coil the elbows are not brought together very 
closely, the distance between the flanges being about one-half inch. In the 
upper tiers the elbows are brought together more closely by giving a few. 
more turns, so that the sides of the coil taper towards the top. The number 
of elbows used is best given by referring to the illustration. The left front 
corner has eight elbows, the right front corner seven, the left rear eorner 
seven, and the right rear eorner the same number. 

Into the lowest elbow of the coil (seen at the lower left front corner), 
is screwed a four and one-half or five inch nipple ; this is joined by means of 
a union to another four or five inch nipple. The free end of this is con- 
nected with the compressed air supply by a rubber tube. 

To the last elbow on top is attached a U-, made of two elbows and a close 
nipple, as illustrated. A six inch nipple is attached to this, then follows 



another elbow and another six inch nipple. Screw on to this a T. Into the 
free ends of the T are inserted short nipples (the short nipples are somewhat 
longer than the close nipples). There follows on each side a T, a short nipple, 
and another T. This last T is attached to the nipple by the middle opening. 
Three inch nipples, closed by caps, form the legs. The third point of sup- 
port is a small ring stand, to which the intake pipe is held by an ordinary 
clamp holder. 

Into the free openings of the four T's the drying tubes are inserted. 
These are made as follows: 

A piece of one-eighth inch bi’ass tubing is driven into a close nipple, 
the outside diameter of the brass tubing being slightly larger than the bore 
of the nipple. "When doing this, the nipple should rest on a piece of hard 
wood, not on metal, otherivise the thread will be spoiled. It may happen that 
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the brass tube has a rather loose fit. In this case, the upper end of the 
nipple is pinched in a vise, thereby tightening on the tube. If an air-tight 
union is desired (desirable but not imperative), a little solder should be 
applied around the upper end of the nipple. The brass tubes may be of 
varying length, depending on the vessels that are usually dried. We prefer 
tubes about nine inches long. When only small tubes and flasks are to he 
dried, shorter tubes arc advisable. Several holes are drilled into the tubes 
allowing the heated air to come in contact with the walls of the ve.ssel in 
several places. To obtain the best results, these lioles are made with a very 
small drill (site 54-60), the holes being drilled straight through, each pair of 
holes about 10 mm. distant from the nest. The line of one pair of holes is 
at a ninety degree angle to the next. The opening on top is narrowed to a 
small slit fay pinehing the end of the tube in a vise or clamp. The drying 
tabes are screwed into the openings of the T’s by hand and gently tightened 
with pliers. They should not be screwed in too tight, otherwise it may bo 
found very difficult to remove them later on. 

For heating, we use a Bunsen burner sawed off to fit under the coil. 
The coil is covered with a short piece of small stove pipe, or by wrapping 
asbestos paper around it, holding the asbestos in place with wire. The top 
of the covering is closed in a suitable way to prevent undue loss of heat. 

When using the dryer, the coil is first heated for a few minutes with the 
air turned on, The apparatus is now ready for use. The vessels to be dried 
are hung over the tubes. When short test tubes or small flasks are dried, the 
lower part of the drying tubes m.ay be closed, if desired, by slipping a loose 
fitting sleeve over it. This sleeve is made from a piece of hollow curtain 
rod of appropriate size. 

For the drying of pipettes the following arrangement has been found 
effective. A piece of the brass tubing, about three inches long, is joined to 
a nipple in the manner described above. The upper end of the tube is now 
heated to a red heat, the end, which is attached to the nipple, being held in 
a piece of wet cloth. The tube may he bent very easily after it is cold. It 
is bent over until the end 'points slightly dowmvard. The tube is screwed 
into one of the opening.s, A hole large enough to accommodate the pipe is 
bored in a cork, the cork is slipped half way into the drying tube. Into the 
other end the pipette is inserted, the tip of the pipette resting on a piece 
or pad of filter paper on the table on which the dryer stands. 

When drying tubes of very small diameter, or larger tubes with con- 
strictions, such as Folin-AVu sugar tubes, it may he necessary to decrease the 
outside diameter of the drying tube by filing, or better, by turning donra 
with a lathe. The drying of a small flask or a large tube, such as a FoUn-Wu 
sugar tube, is usually accomplished in a minute or less. Smaller tubes .are 
dried in about thirty seconds. 

The apparatus can be made for less than four dollars, if a drill press is 
available, otherwise the cost for drilling the small holes in the drying tubes 
lias to be added. 

SUJIMAKY 

An inexpensive, easily constructed apparatus for the drying of glass 
vessels by heated air is described. 



A NOTE UPON A ^^lETHOD FOR THE PREPARATION OP ANTISHEEP 

he:molysin^= 


By Robert A. Kilduffe, A.B., AAI., il.D. 


I N a iDi-evious conimuuieatiou^ concerned with the preservation of antislieep 
hemolysin the following statement appears: 

“The preparation of antisheep hemolysin of high titer is such a relatively 
simple and inexpensive procedure that, if its preservation over long periods 
of time can be assured, there is little reason for the use of relatively low titer 
commercial preparations.” 

This statement was based upon practical experience in the preparation of 
high titer (1:15,000 to l;-i0,000), antisheep hemolj'sin extending over a long 
period, during which time success has been practically uniform ; but, since its 
publication, so many inquiries have been received as to the details of the* 
method used that, apparently, the degree of success attained has not been the 
usual experience of others. In response to these inquiries, therefore, the pres- 
ent note detailing the method used is herewith presented. 

In so far as I know, the method embodies nothing original. It is based 
upon that published by Kolmer,^ although, upon consulting this reference, 1 
find that there are minor points of difference which, however, do not appear 
to be of marked significance. As the method has given complete satisfaction, 
it is reported in full detail. ■ > 

The Animal. — Healthy, adult rabbits of good size; males or females may 
be used but pregnant females are avoided. No .special breed is neeessa.ry, nor 
any .special diet. The animals are simply kept under ordinary conditions in 
clean cages. 

The Antigen . — Sheep cells are used for in.fection on the day on whicn 
they are collected. Where a sheep is not maintained in the laboratory, abattoir 
cells may be used. Abattoir blood should be collected directly from the 
animal as it is killed, in a sterile bottle containing sutiieient 5 per cent- sodium 
citrate solution made up in normal saline to prevent coagulation. The sodium- 
citrate solution may be kept on hand but should be stei-ile and kept in a 
sterile bottle. 

The cells are washed in normal saline in the centrifuge for six wm.shings 
at high speed, being well packed each time. After the sixth washing the 
supernatant fluid should be tested for albumin by the heat and acid test to 
avoid the possibility, of anaphylactic reactions in the rabbit. Should albumin 
be found, which has never occurred after the sixth -washing, the waslimg 
should be continued until the fluid is albumin free. 

Under sterile precautions, using a sterile pipette and sterile test tubes, 

•From the Laboratories of tlie Atlantic City Ho.spital. 

Keceived for publication, August 3, 1924. 
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to one centimeter of the packed cells is added nine cubic eeiitimeters of ster- 
ile normal (0.85 per cent) saline solution, thus making a 10 per cent suspension. 

This Isijection . — Tlie rabbit is removed from the cage and its body wrapped 
in a towel, leaving the head and ears free. An animal bo.v may be used if 
desired. The hair is removed from the ear by means of a depilatory paste 
(one part of barium sulphide and three pai-ts of starch), or a commercial 
depilatory may be used. After the paste has boeii thoroughly washed off 
with water, the ear is washed with alcohol, which is then removed with set'- 
eral spongings with Yvater. The depilatory jiastc renders the marginal vein 
easily seen and quite prominent, by reason of congestion, so that the injection 
is facilitated. For future injections the oar is simply wa.shcd with alcohol 
and water. If the vein is very small it may he made .swollen and prominent 
by tapping with the finger or .sponging with xylol. If xylol is used it must 
be thoroughly removed with alcohol to avoid an infiammatory reaction. 

The syringe, of the Liter type, is sterilized by dry heat together with the 
needle, which should not he of too .small a caliber. Ten cubic centimeters of 
the 10 per cent cell su.spousion are in.iectcd at a time. 

After the cells have been injeeted, a cotton compress is held over the site 
of the injection for a mimito or two and the animal returned to the cage. 

The injections should begin as far forward in the oar as i.s possible in 
order that a iietv jtortion of tlie vein toward the base of the car may be used 
for each subsequent injectiou. 

Ahiinhcr of Injections . — Colls are injected — ten cubic centimeters each 
time — twice weekly (every three days).' The iiijcotions should bo made reg- 
ularly on the appointed day. One week after the last injection, the rabbit is 
hied from the car, the scrum separated, inactivated for thirty minutes at 
56° C. and titered. 

If the titer is siitisiactory, the animal is stunned by a blow at the base of 
the skull and bled into 50 c.e. sterile centrifuge tubes. Any method of bleed- 
ing may be nsed which is prefciTcd If the titer is not satisfactory one or 
two more injections may bo given and the scrum again tested one week after 
the last injection. 

After its collection, the blood is allowed to stand overnight in the ice 
chest, the clot first being ringed, and removed by centrifugation. 

Titration. — ^1. Stick an ear vein and collect one or two centimeters of 
blood in a small sterile tube. Allow to clot; ring the clot, and remove the 
scrum by centrifugation. 

Inactiv.atc for thirty minutes at 56° C. In a large test tube place 0,1 c e. 
of the scrum aud add 9.9 c.e. of nornial saline, thus making a l-.lOO dilution. 
Place Olio centimeter of this dilution in a largo tnbe and add nine centimeters 
of norm,al saline, thus making a 1 ;3000 dilution, w'hieh is used for the titration. 

2. Place twelve serologic test tubes in a rack and mark each with the 
amount of amboceptor dilution to be added .as noted below. 

To each tube add the amount of 1:1000 amboceptor dilution indicated: 
0.05 c.e., 0.1 e.c., 0.15 c.e., 0.2 c.e., 0.25 c.e., 0.3 c.e., 0.35 c.c.j 0.4 c.e., 0.45 c.c. 
and 0.5 c.c. 
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3. To tlie eleventli tube, which is the hemolytic control, add 2 c.c. of 
normal saline. 

4. To the twelfth tube, which is the corpuscle control, add 1 c.c. of 
normal saline. 

5. To each of the first ten tubes add 0.3 c.c. of a 1 ;30 dilution of com- 
plement and 0.5 c.c. of 2 per cent sheep cell suspension (one part of cells to 
forty-nine parts of normal saline). These amounts of cells and complement 
are used so that the titer of the amboceptor may be determined with refer- 
ence to Kolmer’s quantitative method of complement fixation. 

To the hemolytic control add 0.3' c.c. of 1:30 complement dilution, 0.5 
c.c. of 2 per cent cell suspension and two units of an amboceptor whose titer 
is known. 

To the corpuscle control tube add 0.5 c.c. of sheep cell suspension. 

6. Incubate in the water-bath at 38° C. for one hour. At the end of 
this time make a reading. The unit is contained in that tube which contains 
the smallest amount of amboceptor just giving complete hemolysis. 

If hemolysis is complete in the tube eontaining 0.1 c.c. of amboceptor 
serum and not in the tube eontaining 0.05 c.c., the titer is 1 :10,000’ (0.1 c.c. 
of 1 :1,000 dilution being equivalent to the same amount of amboceptor serum 
as 1 c.c. of 1 .-10,000). If hemolysis is complete in 0.05 c.c. the titer is at least 
1:20,000. Under such circumstances, if it is desired to ascertain the exact 
titer, a new set up must be made ivith the following amounts of amboceptor 
serum : 0.01 c.c., 0.02 c.c., 0.03 c.c., 0.04 c.c., and 0.05 c.c. 

The titer of the serum will, of course, be influenced by the amount and 
dilution of the complement dose. Prior to the publication of Kolmer’s test, 
I used 0.5 c.c. of 1:20 complement. 

Preservation of the Serum . — ^After its collection, the serum is inactivated 
in bulk for thirty minutes at 56° C. and re-titered as the titer is modified by 
the destruction of thermolabile amboceptors. It is then preserved by the 
addition of an equal volume of chemically pure glycerin. Two ' centimeters of 
the glycerinated serum, representing one centimeter of the serum alone, are 
placed in ampules which are then sealed for storage. 

The above technic is simple and embodies nothing new as far as I am 
aAvare. I have had uniform success Avith it in the preparation of hemolysins 
of not less than 1 :10,000 titer. As a rule, after four injections, the titer Avill 
approximate 1:20,000. On one occasion, after four injections the titer Avas 
1:40,000 and on another occasion, after six injections the titer Avas 1:60,000. 

It is Avell knoAvn, of course, that different animals Avill vary someAvhat in 
their ability to produce hemolysin but success Avith the method has been so 
uniform that I seldom inject more than one rabbit at a time unless a large 
amount of hemolysin is desired. 

On one occasion, I found a rabbit Avhich, in spite of repeated injections, 
failed to give a satisfactory serum and I once encountered a sheep Avhose 
cells Avere very resistant to hemolysis. It is conceivable that such cells Avould 
not prove a good antigen; this, however, is an unusual occurrence and would 
be compensated for in subsequent injections unless the same sheep were used 
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throughout which would harclly be possible as the resisting quality of the 
cells would soon be noted in the .course of the day’s work and the animal 
discarded. 

The results as stated which have been uniform and constant with the 
method outlined, have, as originally noted, made it unnecessary to rely upon 
relatively low titer commereial preparations of antishcep hemolysin. 

BEFEKENCES 

iffilduffe, R. A.: A Note upoa the Stability of Presened (Glyccrinatcd) Antisheep Hem- 
olysin, joTJR. Lab, and Cum. Med., June, 1924, ix, 9. 
sKoliaer, J. A,: Infection, Immunity, and Specific Therapy, Ed. 2, Saunders and Co., 
Philadelphia, 1923, p. 80 (Method I). 


The Journal of 
Laboratory and Clinical 
Medicine 


You X 


St. Louis, Mo., April, 1925 


No. 7 


Editor-in-Chief: WAEREN T. VAUGHAN, M.D. 

Riclimond, Va. 

ASSOCIATE EDITORS 

Dennis E. Jackson, M.D. - - Cincinnati 

Paul G. Woolley, M.D. - - Detroit 

J. J. R. MACLEOD, M.B. - - - Toronto 

Roy G. Pearce, M.D. - - Akron, Ohio 

W. C. MacCarty, M.D. - Rochester, Minn. 

Gerald B. Webb. M.D. - Colorado Springs 

Victor C. Myers, Ph.D. - - Iowa City 

Marsh Pitzuan, M.D. • • - St. Louis 

Russell L. Haden - - Rosed ai.e, Kas. 

John A. Eolmer, M.D. • Philadelphia 
Robert A. Kildupfe, M.D. - Atlantic City, N. J. 

A. Parker Hitchens, M.D. - Washington 

Official Organ of the American Society of Clinical Pathologists 


Contents of this Journal Copyright, 1924. by The C.'V. Mosby Company— All Rights Reserved 
Entered at the Post Office at St. Louis. Mo., as Second-Class Matter 


EDITORIALS 


The Hospital Laboratory and the Resident 

A very definite propoi-tioii of residents look upon the laboratory service 
as the least interesting of their hospital experiences, approach it with 
reluctance, and idew its termination ivith feelings akin to enthusiasm and 
relief. 

There is some tendency to attribute this to the natural preference of the 
average resident for the more dramatic and spectacular features of certain 
of the clinical services, but it is possible that the responsibility for this 
attitude, in some measure, may rest upon the director of the laboratory and 
his attitude toward the laboratory work and the laboratoi-y resident with a 
consequent influence upon the character imparted to the resident laboratory 

sei’vice. - _ . . 

There are few, indeed, who are able to determine their natural aptitude 
and general fitness for specialization in the days of their hospital term, ut 
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even if this wi>re always possible, it may be taken as an axiom that no specialty 
is so distinct as to enable it to witltclraw from contact with the pcaetice of 
iiicdieine as a whole, none wliieli can neglect the keystone of intolligent treat- 
ment — diagnosis. 

If the resident conies to look upon his laboratory service a.s something 
apart and distinct from all the other departments of the liospital ; if it com- 
prises simply so many blood counts, so many smears, or so many e.-tamina- 
tions of whatever kind completed and reported as eiititie.s, separate and dis- 
tinct from the patient and hi.s condition, it is easy to see that the laboratory 
service may soon become devoid of interest and productive of the usnal 
effeet of monotony. Under such conditions it i.s not surprising that the 
laboratory service is productive of little that the resident finds of value in 
his later clinical e.xperienee. 

Routine c.xaminations there must be and a certain proiiorlioii of them 
must fall to the lot of the resident and, of necessity, some of his time and the 
attention given hint must be concentrated upon the acquisition of sufficient 
tcehuical e.xpertness to assure aecuraey in his work. 

It is, however, of value aud certainly productive of increased interest in 
his work and condueivc to his own and the benefit of his future patients, if 
an endeavor is made to foeus attention upon the practical side of the laboratory 
service and upon its daily application to the scientific practice of medicine. 

It may bo accepted, as prcliiuinary premises: tliat clinical laboratory 
procedures form an essential part at clinical surveys and study; that, to 
no small extent, these will ho made for the elinician by those skilled and 
expert in laboratory methods; and that their ultimate value aud significance 
wiU depend entirely upon their interpretation and application to the par- 
ticular case. 

It may also be assumed that the average medical graduate of today will 
be possessed, if not of sufficient skill to perforin the laboratory e.xarainations 
within his province, then certainiy of a menfai equipment which will .suffice 
to enable him to find and absorb the information necessary. 

It would seem logical, therefore, during the service of the laboratory 
resident to turn his attention, not so nineh toward methods and technic, as 
toward the interpretation and eiinical significance of the examinations he 
helps to make or sees made in the laboratory. 

It may be difficult to find much of interest in a scries of blood counts, 
but interest is not only possible but, with the right mental attitude, in- 
evitable if each count is appreciated and regarded ns an c.vamination into 
a particular phase of an individual patient; if it is appreciated that upon 
the blood count and its iuterprctalion the diagnosis of operative interference 
may, at times, depend; that it may be utilized to detect or forewarn of im- 
pending complications or influence the prognosis. 

The laboratory resident .should be taught to realize and to appreciate 
that Ills laboratory service is intimately and definitely a.ssociated with the 
clinical side of medicine. He should be encouraged to a.s.similato from the 
chart or from those in clinical contact with the ease the re.sults of the survey 
of the patient already made through other mean.s, and to correlate with these 
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the results of the work done in his own department; to determine by study, 
ratio eination, or inquiiy, how these results may be applied to the clinical 
problem and, if they are not, apparently, capable of coordination with other 
findings, the probable reason and significance of the disagreement. 

By this means and by such methods only will the student come eventu- 
ally to estimate the true value of laboratory examinations as applied to the 
particular case; to assort his future requisitions intelligently for his own use 
and the benefit of his patients; to interpret them wisely, and to realize that 
laboratory examinations are not and cannot be pathog-nomonic; that they 
can be “standardized” only as to technic; and that the results depend, not 
upon the disease, but upon the reaction of the patient to the disease, a re- 
action influenced by all factors which may affect the individual capacity 
to respond to varied stimuli. 

The director of laboratories should look upon this as a most important 
and essential part of his duties and this conception should be the main- 
spring of his relation to the laboratory resident. He should be ever ready 
to encourage such inquiries and to assist in their elucidation; and the whole 
purpose and tenor of the laboratory service should be to focus attention and 
maintain the interest of the future clinician — not upon tests and their tech- 
nic, but upon their clinical significance and interpretation. 

There are few residents, indeed, who will be unresponsive; few who 
will not feel that the laboratory service is of concrete clinical value, and 
none — it is to be hoped — ^^vlio will fail* to benefit in some measure and to 
apply the benefit to their future patients. 

Occasionally, among them will be found the germ of a future clinical 
pathologist to carry on through others yet to come the enthusiasm impaired 
to himself. — B. -A- B. 



BOOK REVIEWS 

(Books for Rcviow sliould be scut to Dr. Warren T. Vaughan, Medical Arts Building, 
Richmond, Va.) 


Chronic Intestinal Stasis* 

A merican writers Iiave at no time been as thoroughly convinced of the 
etiologic relationship of intestinal stasis to a large proportion of those 
ills to which flesh is heir, as have many English writers who have become fired 
with the enthusiasm of those pioneers in stasis, Sir Arbuthnot Lane and Sir 
Arthur Keith. Some wag has said that this is bceause Amerieans have more 
room in which to exercise and thus prevent stasis than have our less fortunate 
cousins on the “straight little isle.” 

Intestinal stasis and intestinal toxemia undoubtedly do exist but we have 
come to intentionally avoid both terminologies in our diagnostic discussions. 
Intestinal toxemia is so easy an explanation of manifold ills and so thoroughly 
satisfies the patient that the use of this eoneept undoubtedly tends to dull 
one’s diagnostic fervor and to promote its use tvlien more thorough examina- 
tion would have shown an entirely different cause for the complaint under 
study. 

And thus wo have perhaps gone rather to the other extreme in blocking 
out any consideration of stasis as an important factor in the causation of 
various diseases. 

Jordan has attacked the problem from a radiodiagnostie viewpoint and 
has accumulated a wealth of interesting material. His work is abundantly 
and clearly illustrated, ehiefly with x-ray pietures of the various conditions 
discussed. 

While we feel that he has ascribed too many and too diverse ills prima- 
rily to intestinal stasis, we must confess that the proposition is put in a thor- 
oughly concise and interesting way and that many of the general concepts are 
deserving of interest. In this country surely wo have not as yet agreed that 
duodenal and gastric ulcer, carcinoma of the stomach, cardiospasm and car- 
cinoma of the lower end of the esophagus are dependent ultimately upon 
chronic intestinal stasis nor docs our understanding of carcinoma of the 
breast or of the upper esophagus as yet inelude an antecedent devitalization 
of the tissues through intestinal stasis. 

However, as we have stated, we have perhaps gone too far in otrr efforts to 
avoid the pitfall of easy diagnosis and might well review the hypothesis cham- 
pioned by Jordan, provided wo do not allow ourselves to be swayed too 
strongly thereby. 

,, _*9i**'°*^*c Intestinal Stasis. A Radiolosical Study. By Alfred C. Jordan, id.D.. 

M. R. C. p. (Lond.) Cloth. Pp. 230. Price S7 50. Henry Prowdo and Hodder and Stoushton. 
London. 1923. 
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The Pathology and Treatment of Diabetes Mellituf' 

'X’O those interested in diabetes the author requires no introduction. This 
book incorporated the Goulstoniaii lectures on glyceniia and glycosuria 
and is written in the easy rhetoric of the lecture room rather than in accord- 
ance with the more formal textbook technic. The first third of the book is 
devoted to the phj^siology and pathology of the metabolism of sugar within 
the body, and no matter what the future developments in treatment conse- 
quent to the introduction of insulin may be, this portion of the book will pos- 
sess an unaltered value. 

The author has in the past applied undernutrition therapy, using his 
own dietary routine, and he emphasizes that with insulin, undernutrition must 
still be practiced, at least enough so that the fasting blood sugar shall reach 
normal limits each day. This is the onl3' way in which ivc may hope for per- 
manent improvement in the functional capacity of the pancreas. The author’s 
treatment of coma is essentially the same as that applied in America. He has 
not stressed the importance of obesity as a predisposing factor in the causa- 
tion of diabetes to such an extent as does Joslin. 

An appendix contains sample dietaries, tables of food values, metabolism 
charts, description of laboratory methods, and a consideration of the keto- 
genie-antiketogcnic ratio. 

The volume, particularly that portion dealing with the physiology of car- 
bohydrate metabolism, should be valuable to all who have any special interest 
in the study or treatment of diabetes. 


Diabetes, Its Treatment by Insulin and Diet. A Handbook for the 

Patient] 


W HEN we consider the relatively large number of brochures on diabetes 
for the use of physician and patient alike, published within the last few 
years, especiallj^ since the advent of insulin, we cannot but remark on the 
individualization which is apparent in the works by the various authors. Of 
those which the reviewer has seen so far, all are sufficiently different to be of 
individual interest, and one who is particularly interested in the treatment of 
diabetes will do well to have an assortment of these small books at his disposal. 
Each author presents his own method of attacking the problem. 

In Petty’s handbook we may mention the following outstanding features 
which we find discussed perhaps better here than in books by other authors. 

The method of estimating the optimal diabetic diet is described with un- 
usual clarity and is considerably simplified. While of interest to the patient, 
this should be read particularly by the physician. 

In addition to the short chapter on insulin we find a description of the 
technic of administering insulin at home, care of the syringe and needle, 


♦Patholosi- ana Treatment ot Diabetes Mellitus. By George Graham. M.A.. M.:D„ F.B.C.P. 
Cloth. Pp. ISS. Price .$2.00. Henry Frowde and Hodder and Stoughton, London, JJ-.3. 

fDiabetes, Its Treatment by Insulin and Diet: A ^'F aI 

lando H. Petty, 'B.S., A.M.. M.D., P.A.C.F Illustrated. Pp. 111. Cloth. Price $1...K). if. 
Davis Co., Philadelphia, 1924. 
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measurement in the syringe, etc. The simple menus and the daily diet schedule 
follow (luite closely those originally drawn by Joslin. 

■NVc are glad to note here for the first time (hat the so-called 5 and 10 per 
cent vegetables are denominated 3 per cent and G per cent, which is their 
aehial percentage when prepared for the table. Five and 10 per cent frnit.s 
are. of course, still do,signated as such. 

There arc several unusual and useful food tables, such as one showing 
foods of high fuel value, medium fuel value and low fuel value ; one on the 
salt content of foods, and one showing cxee.s.s of acid-forming or base-forming 
elements in foods. 


Hemorrhoids* 

T WO major motives have injpelled the author to write a small monograph 
on hemorrhoids; first, the recognized confusion not only in the mind of 
the laity but also in a large proportion of physicians as to the true siguiii- 
caneo of the term “pile.?" (various diseases of the rectum and anus being 
grouped under this single liending) ; and second, as a vehicle for the dcsorip- 
tion of his technic in the injection treatment of internal hemorrhoids. Hi.s 
treatment is distinctly con.serr-ativc in that it a'oids the necesfiity for cx- 
tensivc operation and usually .s.aves the patient the expense and the time 
wnstctl in the hospital. The sections on surgical anatomy and physical diag- 
nosis are well illustrated and a study thereof will serve to clear up miscon- 
ceptions among those practitionors who arc not strictly proctologists. 

The advantages of the treatment of hemorrhoids l)y injection arc not 
only the considerable saving of time and expense to the patient, but also the 
avoidance of general ane.sthesia, scarcely even a local anesthetic being re- 
qirired; the fact that syniplom.s eea.se immediately; that it is a safe procedure 
in pregnant women or individuals with advanced cardiac or renal disease ; 
that there is as a rule no after-pain; that complications are less common; and 
that by this method hospital beds arc left free for more urgent eases. 


Pathological Technique^ 

histopathologists and bacteriologists mde wiectim of laboratory methods, 
to which arc added chapters on examination of the blood, urologie teehuique, 
examination of the eercbrospiiial fluid, of sputum am! a description of the 
technic of postmortem examination. Thus i.s a volume which, being brought 
up-to-date with each new edition, has survived for twenty-seven yeax's the 
date of its first publication. It needs no introdnetion to the profession. 

‘Hcmon’hoiUs, Bi- -titlnir K. Mmix'e, FRCS. Kntx rloUi. Pp IIX Ht-niy FrowUc amt 
HotXaer anti StousXiton. t-onilon, 1923 

tPatholoslcal Tccljniam.' Piaclieal XXXanual tor W'ojkciR in IJJSIoIosrv anti 

■nxctarioxogr. By e-rank B Mallory. M » , Patholoei-st to the Boston City Hospital and James 
B. Wright, Sr.D,, Pathologist to the Mass Geneial Ho<tpitai. liichth «*iUtlon. ari'l cn- 

hugevh Octavo o( W.S pp., with ISO lllustraUons Cloth Pilce$«l.’n W B S.iunacrs Co , 1031. 
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The Next Aimual Meeting Will Be Held in Philadelphia May 20-23, 1925 
Prepare for the Coming Convention 

A letter and questionnaire have been sent out to all our members ap- 
prising them of our next annual meeting ivhich is to be held jMay 20, 21, 22 
and 23, 1925, at the Benjamin Franklin Hotel, in Philadelphia, the home city 
of our President, Dr. Kolmer. Under his inspiration the gathering this 
year bids fair to excel our previous successful conventions in scientific con- 
tributions to our specialty and advancement of our cause. A new and useful 
feature will be the commercial exhibit of instruments, apparatus and re- 
agents for the laboratory worker. Members should make plans now for at; 
tending our next meeting. Dr. Burdick will be pleased to make hotel reser- 
vations not only for the Philadelphia meeting of the A. S. C. P. but he is 
also in a position to extend the service to include reservations in Atlantic 
City for the A. M. A. convention which is held the week following ours. 
Those who have papers to present, and we hope there will be many, will 
communicate at once with the secretary. Dr. Ward Burdick, 652 IMetropoli- 
tan Bldg., Denver, Colorado. 


Members of the A. S, C. P. are requested to notify the secretary of any 
changes in their addresses. 

• Clinical pathologists desiring to apply for membership may communicate 
with the secretary. Dr. AVard Burdick, Children’s Hospital, Denver, Colo- 
rado.-. 



592 


^?E\VS AND NOTES 


51)3 


STANDARDS TOR CLINICAL P-VTJIOLOGIST 

One of the questions to be taken up tbe business meeting at tiie next 
annual convention of the American Society of Clinical Pathologists is that 
relating to the qualification of clinical pathologists to practice this specialty. 
Considerable attention has been given by the society to this subject. In 
order to gather the consensus of opinion, the following letter and enclosiuTs 
have been sent to every member. 

Dear Doctor: 

The incompetent and irresponsiblo laboratory is one of tho evils jiow bc>;ctUag the 
Medical Profession. Tho American Society of Climeal Pathologists has assumed tho task 
of eradicatieg this exctesccncQ on our professional body by endeavoring to institute standards 
of qualilicationa for those assuming to make laboratory diagnosis. 

A prelinunary report on laboratory standardizatiou was submitted at the Rochester 
meeting hy Dr. F. E. Soadem, Chairman of tho Committee on Standardization (published 
in the January, 1025 number of the Journal of Laboratory aud Clinical Medicine). Since 
then the committco has spent much time and labor in evolving a tentative plan for con- 
sidcratioa afc our ae.rt meeting. In order that every member may have an opportunity 
to study tho details of the proposed plan, a copy is herewith enclosed. Appended thereto 
is a queationaairo which I would urge you to use for a free expression of your views and 
counsel, and as a guidance for tho formation of a more perniauent schemo. Let mo Ijcar 
from you at your early convenience. 

I might add that the Philadelphia meeting promises to be a pronounced success. 
Prom present indications wo shall have a wealth of interesting papers. If you have not 
already sent in tho title for a paper you desire to present, do it now. One day of tho 
convention will be devoted entirely to questions affecting tho status of our members and our 
specialty. 

Hoping to hear from you soon, I am 

Fraternally yours, 

(Signed) Ward Burdick, 

See *y.-Treas. 


A SYSTEif OF LABORATORY APPROVAL PROPOSED TO THE AMERICAN 
SOCIETY OF CLINICAL PATHOLOGISTS 
By tho Committee on Standardization 

At the last meeting of the Society it was proposed that your Conmutteo ou Standard- 
ization frame tho conditions under which the Society may issue Certificates of Approval to 
tho members requesting the same. 

The arguments in favor of the establishment of a method of approval of Jaboratoiics 
by a representative body such as tho American Society of Clinical Pathologists arc detailed 
in the report of your Commitlce adopted at the last meeting in Rochester, Minnesota, in 
June, 1924, which, was essentially as follows; 

It is an established fact, that a large number of clinical laboratories aic conducted 
by persons absolutely unqualified by training and experience. 

This state of affairs has, during recent years, engaged increasing attention particularly 
of tho.sc iateicatcd in public health, and a remedy is eagerly sought- 

Practically speaking, cUnical laboratory work is the result of a demand of tho 
physician for aid in diagnosis, and were physicians as a class ex.acting in the laboratory 
service rendered, tho existing evil would soon como to an end. 

Theso constantly increasing justified complaints relativo to inefficient and misleading 
laWratorj' service particularly in otir larger cities mus't haie the serious attention of such 
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bodies as our Association, and a remedy should be found to make every probable legislative 
control unnecessary or to guide such control if in public opinion it should become necessary. 

Specific happenings in ,this connection may tend to emphasize the brief statements 
which have been made. Some eight years ago or more the New York City Commissioner 
of Health, Haven Emerson, called attention to the large number of complaints of incompe- 
tent n'ork done by many private laboratories in New York City and expressed the hope 
that the New York Academy of iilediciue might do something to remedy this condition. In 
consequence, the Public Health Committee of the Academy made an investigation and as a 
result of this, advised that the Board of Health frame rules and regulations under which 
private laboratories should be allowed to operate. Beyond the requirement of a license, 
nothing has been done to date. 

About the same time a similar complaint was made by officers of the American iledical 
Association to some of the private clinical pathologists of Chicago, with an unofficial request 
that the laboratory men themselves establish an organization for laboratoiy standardization 
and control, wliich, if suitable and efficient, should win the support of the American 
Medical Association. A determined effort in this direction was made under the leadership 
of Hektoen and others, but tire World War prevented the success of this undertaking. It 
was also about this time that a study of this problem was made by the New York Bureau 
of Municipal Research, and in an exhaustive report published by this body the authority of 
the City Department of Health in the matter was demonstrated under existing law and com- 
pulsory control was strongly advocated in the interest of public health. The hospital sur- 
veys under the auspices of the American College of Surgeons, and the activities of the 
Council of Medical Education and Hospitals of the American Medical Association, have 
given increasing attention to laboratory personnel and equipment. 

Enough has been said to prove that the danger of existing laboratory conditions is' 
generally recognized and therefore, it scarcely seems necessary to review in detail evidence 
of its actual existence. There is no one active in clinical pathology who cannot detail a num- 
ber of laboratories conducted by insufficiently trained technicians, and even by medical 
graduates who have scant knowledge of laboratory technic .and employ incompetent tech- 
nicians to do the actual laboratory work. It is also not uncommon to find hospital laborato- 
ries equally inefficient for like reasons, to say nothing of instances when a competent clinical 
pathologist, through stress of private work, exerts no control over his inefficient institution 
laboratory. 

Admitting existing conditions, what can our Society do to remedy these evils, and 
what will happen if the issue is evaded? These are important questions with professional 
and economic significance wliich confront the qualified physician who specializes in clinical 
pathology, and it would seem urgent for our Society to assume as one of its legitimate 
functions, the duty of at least attempting a solution. While self-appointed censorship is on 
the whole an undesirable method, it does not stand without precedent, and if no other 
scheme is available, it may be necessary to come to it. 

It is suggested that a method shall be devised by' which the laboratories of members 
of the Society may, on request, secure what may be known as a "Certificate of Approval” 
of the American Society of Clinical Pathologists. This method should include qualifications ■ 
of personnel, standardization of laboratory procedure controlled by inspection, periodic 
report on submitted specimens or by such other method as the Society' may deem proper. 
The details of those requirements and standards might be relatively simple at first, to be 
improved and perfected as the plan develops and its need and desirability become more 
evident. At all events, this official approval should l>c of such high standard as to secure 
at sight the unqualified endorsement of such bodies as the American Medical Associa- 
tion, the American College of Surgeons, etc. 

This procedure, to be sure, ivill not eliminate the inefficient laboratory' because it will 
not suceed in making the careless or incompetent physician or the lay public pay proper 
attention to the securing of efficient laboratory service. It will however, convince the tliink- 
in<T medical men of the country' and the leading organizations of which they are members, 
that a laboratory standard has been established which they cannot ignore. 
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We li\e in an era of profuse legislative activity in tbo control of almost every human 
I'mlcnvor, and if this should extend to a considerathiu of InlHjratories, asjJe from such 
activity as a purely medical professional function, as It well may, the existence of an 
established standard endorsed by leading medical organizations might easily shape a proper 
course of action. In the absence of such organization, however, the legislation might easily 
grow to bizarre proportions, of which wc have so many examples in uther fields at the pre.‘-eiu 
time. 

The only existing practical standardisation and control of public health laboratoru*-v 
is that of the Xew York State Department of Health. This plan was conceived and elabo- 
rated by Dr. A. B. Wadsworth, Director of the loiboratories of that Department and earned 
out by and under the supervision of Dr. Ruth Gill>ort, head of the Diaguoitie Lalwratory 
of the same. The system is of decided value to the Department lu cstimatiun of t-ho 
reliability of tho laboratories throughout the State and their v.alue in safeguarding public 
hcaithr It is in the main characterized by courtoous coopcnition and constructive criticism 
in which, way it renders a valuable service to the laboratory itself ; and its existence without 
any doubt urges liigher laboratory standartls. 

A similar system of voluntary submission to laboratory control exerted by this Society 
may easily bo tho means of eonvincmg the thtukiug memU-r« of the medical prvifession timt 
an absolute laboratory standard has l>een established. 

It will be of little or no use unless a l.argc proportion of the efficient livbtirutories 
of the countiy join in tho movement and they will not dt» so unless the control is e3(y:rci5ed 
by competent authority in a tactful, courteous and constructive manner In addition it 
must also bo recognized by the large influential medical societic.'*, and the*ir mpUatic puli- 
licity is necessary to make those disinclined submit to approval m the interest of the com. 
mon good. 


Your committee recommends the following: 

CONDITIONS UNDER ATHICH THE AMERICAN SOCIETY OP CDINIC.VL 

PATHOLOGISTS WILL ISSUE CERTIPiCATES OF APPROVAL TO THE 

L.\BORATORIES OF MEMBERS REQUESTING THE SAME. 

Certificatca shall be issued for the term of one year, unless roruked, for tho.-e Lniiichcs 
of clinical pathologj* for which the applic.ant has applied and in which the laboratory is 
considered piofieient. Certificates to be in form as per Exhibit I. 

Profieiency is to be determined by the Society as its appointed ropre?cntalives elect. 
Full cooperation is expected of the applicant, .and courteous, just and constructive critiei-'m 
is to bo the rule of tbo Society. 

As a basis for approval, the appbeant is to submit the details requoatod in the ap- 
plication as per Exhibit II. To furnish quarterly reports on the work dono by tho laboratory 
during the three months just passed, on smtaWc blanks as per Exhibit III. To subscribe 
to certain rules and utandard methods and to furnish details of technic employed as per 
Exhibits IV.* (It wDl be noted that for the present the latter apply only to exanunation.s 
which have to do with conuiiunlcablc disease and the examuiatioiis of milk aud water as 
these arc considered most important. It is expected that similar details and agreements 
Will be arranged later to cover all the biancbes of cUaical laboratory work. 

The laboratory shall be subject to inspection by competent authority to verify the 
Various agrecnieuts to which the Director has subscribed. 

From time to time test specimens will be sent to the lalioratorj’ for cxamin.aticn and 
report which arc to have the same attcutlon in examination and report as specimens sub- 
mitted to the laboratory in the regular course of its work. 

Applicants for approval are also expected to subscribe to tho following rules: 

The Director of the clinical Isboratoir must be .a bceiised plnsicinn and all 

diagnostic opinions of the laboratory must be framed by him or with his ap- 

•lixhiblt form rv eUminated from this preUoiinary survey. 
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proval. la his absence this shall be done by an equally qualified associate or 
substitute. The Director shall have complied with all federal, state, county and 
city regulations wliich apply to laboratories. It - shall be considered unethical 
to advertise the laboratory in any way other than that having the approval of 
the Society. Directors, consultants and the like shall not be announced unless 
they are actually on duty in the laboratory. The division of fees with physician.s 
and others who secure work for the laboratory is prohibited. The equipment 
of the laboratory shall be such that the proper technical procedures can bo car- 
ried out in every instance and includes ready access to the necessary scientific 
books and periodicals. 

A fee will be e.vpeeted from each laboratory requesting approval to cover the aeutal 
expense to the Society, this to be as reasonable as efficient work allows. 

The success of this plan depends on the complete support of the influential laboratory 
men of the country. With such cooperation the Society can appeal to the American hfedical 
Association, the American College of Surgeons and similar bodies for several purposes, viz.: 

To endorse this efiiort to secure known reliable laboratory service for physician 
and patient; to publish lists of the approved laboratories, and chiefly to educate 
the physician to the need of approved laboratories, and to point out the danger of 
accepting the work of individuals not approved. 

Ip event of proposed legislation for the control of laboratories if necessary at all, 
this plan, seasoned by then, can be offered as a compulsory instead of a voluntary method. 

It is not hoped that this method of approval and control will eliminate the unfit 
worker or laboratory, but if the plan is given sufficient publicity those not approved will 
have difficulty in defending their position. 

COinnTTEE OX STAXDAEDIZATIOX 

Feedekick E. Sokdeex, il.D., Chairman, New York City, New York. • 
A. V. St. Geoece, iI.D., New York City, New York. 

W. F. THOitsox, M.D,, Beaumont, Texas. 

Geoege Iras, iLD., ,St. Louis, Missouri. 

Thaddeds Walkeb, 3I.D., Boston, Massachusetts. 

Edth Gilbert, ifJ)., Albany, New York. 

Harry J. Corpek, il.D., Denver, Colorado. 


QUESTIONNAIEE 

1. Do you approve of the plan outlined by the Committee on Laboratory Standardiza- 
tion? 

2. If not, state objections. 

3. What modifications or additions would you suggest? 

4. Eemarks: 

5. Further Conunents — (write freely). 

XAhfB 

ADDRESS 


Some very interesting replies have been received in response to the 
questionnaire which will be discussed in a future issue. 
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APPLICATION FOR CERTIFICATE OF APPROVAL 


Pate 

To the CommUice on Statulaidi^aiion of the American Society of Clinical Pathologists: 


I, M.D., 

located at 

P. 0. Addrc&a City State 


hereby apply for a certificate of approval of my qualifications in ClmicrJ Pathology on the 
grounds of the following education and experience: 


SCIENTIFIC AND ^iffiniCAL EDUCATION 


Nasie op Bciiooo j 

LOCA.TIOM 

1 Tisie , 

i 

Degree 

From 

To 



j 











i 


SPECIAL COURSES 


Institution j 

Location 

1 Time 

mu 

From 

To 




1 


IHHHIB 





PRACTICx\L EXPERIENCE 


Laboiutory 

Cii.vR.\CTER OP Work Done 

! Time 

From 

j To 



i 












The laboratory staft consists of ... 


(EXHIBIT U.) 
(Obre^ Side) 


. (over) 
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The laboratory has the following equipment in goocl condition: 


The scope of work of tlie laboratory includes 


Indicate by moans of a cross (x) the classes of service you are performing. 

Private... Hospital... Medical School... Municipal ... County... State... Federal... 
I hereby agree that: 

1. The work will be done strictly in accordance with the code of ethics of the American 
Society of Clinical Pathologists. 

'2. The technic employed will be that approved by the Society. 

3. An accurate record will be kept of the daily work. 

4. All stained tissue sections will be kept on file. 

a. The laboratory will be open for inspection to representatives of the Society. 

G. Specimens sent from the Society for testing the efSeiency of approved laboratories will 
be examined and reported. 


Signature of Applicant. 


(EEVEKSE SIDE) 



NE^VS AND NOTES 
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CERTIFICATE OF APPROVAL 


Issued by 


The American Society of Clinical Pathologists 


This is to certify, That 


has demanstratcH to ihc CownxUtee on Standardtsation of Th4> American Society of 
Clinical Pathologists that he \s competent to perforin the necessary cTaminations nnd 
ini<Tpr€t the findings in the following branches of Clinical Patho’ogy: 

Ciiaical Microscopy, 

Clinical Chejmstry, 

Bacteriology, 


Tissue Diagnosis. 


COaiAUTTBE ON LABOEui.rORy 
STANDARDIZATION 


(EXHIBIT I) 
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A Four Day Convention 

Owing to the large number of excellent scientific papers that will be presented at the 
next convention and in order to allow more time for the discussion of business matters, 
the Executive Committee of the American Society of Clinical Pathologists has extended 
the convention one day ahead, beginning Wednesday, ilay 20th, and lasting through Satur- 
day, ITay 23, 1925. All reservations at the Benjamin Franklin Hotel have been automati- 
cally changed to include the new date. 


Program of the Fourth -Annual Meeting of the American Society of Clinical 

Pathologists 

Benjamin Franklin Hotel, 9th and Chestnut Streets, Philadelphia, Pennsylvania. 

Wednesd.vy, May 20, 9 a. m, (Pbomptly) 

Call to Order — Short Busines.s Session 
Scientific Program 

The Preparation of Solutions of Dextrose for Intravenous Administration, by Dr. Biilph G. 
Stillman, New York City, N. Y. 

Utilization of Carbohydrates, by Dr. W. G. Karr, Philadelphia, Pennsylvania (by invitation). 

Diagnostic Value of Spinal Fluid Sugar Content, by Dr. W. Parker Stowe, Rochester, 
New York. 

Alveolar CO, Tension and Acetone in the Expired Air in Acidosis, by Dr. Paul Roth, 
Battle Creek, Michigan. 

Wei).vesd.vy, May 20, 2 v. m. (pitoiiPTLY) 

Aids to Urinalysis in a Large Hospital, by Dr. C. Pons and Dr. E. B. Krumbhaar, Phila- 
delphia, Pennsylvania (by invitation). 

A New System of Duplicating and Placing Laboratorj- Reports in the History,. by Dr. Frank 
W. Hartman, Detroit, Michigan. 

Value of Method of Keeping Records of Tissue. Examinations, by Dr. L. A. Turley, Norman, 
Oklahoma. 

A New Type of Instrument for the Estimation of Hemoglobin, by Dr. C. E. Roderick, 
Battle Creek, Michigan. 

Some Useful Apparatus, by Dr. Max Shaweker, Dover, Ohio. 

The Organization of a Metabolism Laboratory, by Dr. William H. Stoner. Philadelphia, 
Pennsylvania. 

Endothelioma; the Use and Misuse of the Term, by Dr. James B. Bullitt, Chapel Hill, 
North Carolina. 

Myocardial and Endocardial Changes in Cardiac Defects, by Dr. Maude E. Abbott, Phila- 
delphia, Pennsylvania. 

Tiiukspay, May 21, 9 a. m. (puompti.y) 

Autop.sy Report of Two Cases of 'Thimie Death During Surgical Operations, by Dr. Jessie 
W. Fisher, Middletown, Connecticut. 

Some Enzyme Studies with Desiccated Gonadal Tissue, by Dr. Herman Sharlit and Dr. 
William G. Lyle, New York City, N. Y. 

A Comparison of Enzyme Actions of Tumors and Normal Tissues, by Dr. K. George Falk 
and Helen Miller Noyes, New York City, N. Y",, (by invitation). 

A Double Hydrogen Electrode System for the Determination of Hydrogen-Ion Concentration, 
by Dr. George H. Meeker and Mr. Bemard Oscr, Philadelpliia, Pennsylvania, (by in- 
vitation) . 

Observations on the Dick Test, Toxin Immunization and Serum Treatment of Scarlet Fever, 
by Dr. John A. Murphy, Philadelphia, Pennsylvania, (by invitation). 



Ki:WS AND NOTES 


COl 

Pucuraocoecus ^Intibody Solutiouj by Dr. Piaak iS. Jluatfoon, Glcaoldcu, Poiiosylraaia, 

Yarhtion in Size of Ited Blood Corpuscles and High Color Index with little or no 
Anemia, (Lantern Slides), by Dr. Mortimer Warren, Portland, Maine. 

TiiunsuAY, May ^1, 2 p. m. (i’Roiip'n.v) 

Normal and Pathologic Basal Metabolic H^tc in Obesity, by Dr. Horry M. Jones, Chicago, 
HUnoi?. 

Studies on Blood Cultuics with Special Bcfercuco to the “MassB'c’’ Method, by Dr. 
Herbert Fox and Dr. WiUiam Q. Leaman, Philadelphia, Pennsylvania. 

A Comparative Study of Liver Functional Tests, by Dr. A. I. Bubenstone and Dr. Louis 
Tuft, Philadelphia, Pennsylvania. 

The Bactericidal Action of Whole Blood as Determined by the IIci.st-Lsicy Method, by Dr. B. 
S. Parks, Philadelphia, Pcaasylvania, (by invitation). 

Studies on tho Bacteriology of the Urino in Cooperation with Catheterization of the 
Ureters, by Dr. Robert A. Kcilty, Danville, Pennsylvania. 

Study of Cases of Acute Leukemia and Acute Mononucleosis, by Dr. B. L. Crawford, and 
Dr. Harold W. Jones, Philadelphia, Pennsylvania. 

Blood Counts in Missiaaippi, by Dr. Loon S. Lippcncott, Vicksburg, Mississippi. 

TiiURsaw, May 21, 7 p. ii. (promptly). 

Boacfcioa After Typhoid Vaccination, by Dr. Henry J. Nichob, Washington, D. C, 

The Measurement of Cloudiness in Liquids, by Dr. William G. Exton, Newaik, New Jeiscy. 

Studies in Embalming Fluids in Relation to Gross aud Histological Tissue Exaiuinations, 
by Dr. John A. Kolmer and Dr. Fred Boemer, Pliiladelplu.i, Pennsylvania. 

Tho Specific laflamuiatory Reaction of Immunized Animals (Artlius Phenomenon), by Dr. 
Eugene L, Opic, PliUadclpbia, Pennayh'ania, (by invitation). 

Methods of Staining Tubercle Bacilli, by Dr. H. J. Oorper, Denver, Coloiado. 

Fmo.w, May 22, at 9 a. m. (promptly) 

Value of tho Leucocyte Fragility Test in tho Prognosis of Pneuniouia, by Dt. C. Pons and 
Dr. E. P. Ward, Philadelphia, Pennsylvania, (by invitatiou). 

Scdiment.stiou Rate of Erythrocytes, by Dr. U. N. Cooper, Watoitown, New York. 

Standardization of Tuberculin, by Dr. Joseph D. Aronson, Philadelphia, Pennsylvania, (by 
invitation). 

Bronchial Spirochetosis, by Dr. Thomas L. Ramsey, Toledo, Ohio. 

Etiological Studies iu Psoriasis, by Miss Mary Marcus, Philadelphia, Pennsylvania, (by 
invitation). 

Squamous CcU Caicinonia of the Gall Bladder, by Dr. Frank W Hartman, Dj. W E. John- 
son, Detroit, Michigan. 

The Technic of the Practical Application of the Pathogen Srlcetlvc Cultural Method, by Dr. 
A. I. Rubenstonc, Philadelphia, Ponnp>I\’ania. 

Fuid.iy, M-vy 22, 2 p. m (pkomptly). 

A System of Luboiatory Approval Proposed to the American Society of Cliuical Pathol- 
ogists, by Dr. Frederick E. Sondern for the Committee on Standardization 

Discussion to be opened by Dr. Ruth Gilbert, Dr. C. Y. Wiiite (by invitation) .and Hr. 
S. R. llaythotu. 

Open Discussion 

How Can We Best Pioiuoto the Objccta Oontsuned ia Aiticlc II of Our Constitution I By 
Dr. Herman Spitz, Kashvillo, Tennessee. 

Suggested Method to be Followed in Dcvdoplug a Stainluidizcd Cmust' for Medical 
Techmeiana, by Dr. Walter E. King, Detroit, Michigan 
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Fkiday, M.vy 22, 7 p. if. (pkomptly) 

Annual Dinner in Ball Room of the Benjamin Franklin Hotel. 

Presidential Address 

The Functions of a Hospital, by Dr. Gieorgo H. Meeker, Dean of the Graduate School of 
Medicine, University of Pennsylvania, Philadelphia, Pennsylvania. 

SATUr.DAY, May 2.3, 9 a. ji. (promptly) 

Business Session 

S-VTURBAY, May 23, 2 P. ii. (projiptly) 

The Clinical Signilicancc of Anticomplementary Serum, and Spinal Fluids in the Wasscr- 
niann Reaction, (Kolmer Modification), by Dr. A. II. Sanford, RDchcstei', Minnesota. 

A Standardized 'Wassermann Report, by Dr. A. J. Casselnian, Camden, New Jersey. 

The Present Status of the Kolmer Complement-Fixation Test for Syphilis as Determined 
by a Comparison with Numerous Other Methods, by Dr. Robert A. ICilduffe, Atlantic 
City New Jersey. 

Comparison of Results with Kolmer AVas.scrmann Alethod and Kahn Precipitation Test, by 
Dr. Robert G. Owen, Detroit,' Michigan. 

Kahn’s Precipitation Reaction as Compared to Kolmer ’.s Complement-Fixation Test, by 
Dr. A. S. Giordano, South Bond, Indiana. 

A Clinical Study of the Kolmer and Kahn Reactions in Syphilis, by Dr. R. L. Kelly, 
Louisville, Kentucky, (by invitation). 

The Meinccko Reaction as Compared with the 'Wa.s.sermann in One Thousiind Specimens of 
Blood Sera. (Lantern .'Glides), by Dr. .V. M. P. Saunder.s, Dunning, Illinois. 

Scientific Hxhibit 

Microscopic and Other Specimens Relating to Tropical Medical Problems, by Dr. .T. M. 
Feder, Santo Tomas Ho.spital, Panama. 
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CLINICAL AND EXPERIMENTAL 


mCROSCOPIGALLY DEltONSTKABLE FAT IN NORIIAL HUMAN 
HEART MUSCLE* 


Bv A. H. Master, M.D., New York 


TN June, 1922, two of us woi-ked at New York Hospital^ in an endeavor to 

correlate the gross and microscopic condition of the heart as obtained 
at autopsy with the electrocardiograph curves taken just before death. One 
of the stains which was employed was scharlach r and we found that minute 
red droplets appeared in practically every heart that we examined. We were 
unable to determine whether this indicated fatty degeneration or whether it 
was a normal finding. In order to decide this point, wc obtained hearts from 
individuals who had met sudden violent death by bullet or stab wounds, etc., 
'‘nd who at autopsy showed no abnormality that was apparent to the unaided 
eye. 

Thirteen hearts were examined from individuals ranging from eight to 
fifty-six years, the average age being thirty-two years. Sections were taken 
from each ventricle, septum, and auricle. The tissue was fixed in formalin 
and within twenty-four hours frozen sections were stained with a saturated 
solution of scharlach r dye in equal parts of 70 per cent alcohol and pure 
acetone. The technic followed was that given by Mallory and Wright.* At 
the conclusion of the experiments we stained one of the hearts ■with o.smic 
acid (formalized material placed in Marcia’s fluid and cut by the freezing 
microtome). The results obtained were similar to those with scharlach r. 
The table and photomicrographs describe our findings. In regard to the schar- 
lach r we found small red droplets of varying sizes in the sarcoplasm of the 
cardiac muscle cells. These were arranged in longitudinal and transverse rows, 

, ^ •Jointly from the Anatomy Department Cornell University Medical Collese, New York, 
and from the PatholoKlcal Laboratories, Bellevue Hospital. New TorJe. 

Received for publication, July 2S. 1921. 
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the longitudinal droplets appearing between inyofibrillae. The number of 
granules varied. Some hearts were stained diffusely and uniformly, some 
scarcely at all, and commonly there were groups of cells which took the stain 
well, while in the immediate vicinitj'- were cells which contained little, if any, 
fat. 

The so-ealled pigment of brown atrophy, which is located at the poles of 
the nucleus and is supposed to be an indication of senility of the muscle, was 
stained yellow, yellow brown, or golden broYvu with scharlaeh r. At first 
I found it difficult to distinguish between it and the diffuse fat droplets, but 



Case A. — Scliariach r stain. Carmine red fat droplets (black in half-tone) in long!- 
tudinal rows betAveen the muscle cell flbrillae and arranged transversely (on either side oi 
Krause’s membrane). Pigment of brown atrophy at poles of nuclei. 


after some experience I was able in practically every case to differentiate 
between the coarser brownish bipolar granules and the smaller red fat drop- 
lets distributed diffusely throughout the cell and arranged in longitudinal 
and transverse rows. "With osmic acid the bipolar pigment was stained light 
brown, whereas the fat grannies were intensely black. 

Hofbauer,3 1905 ^ described visible fat in normal human fetal heart 
muscle. Bell,^ in 1912, first showed that visible fat is normaUy present in the 
cardiac muscle of the common laboratory mammals. He also demonstrated 
that the quantity of visible fat is increased when fatty foods are given and 
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diininisliod when the animals are starved. Wegelin' found fat in the eardiae 
tissue of rats. He also examined the heart of an insane man who had jumped 
out of the window and found fat in quantities, although the organs appeared 
to bo normal at autopsy. He expressed the belief that fat could be demon- 
strated mieroscopieally in normal human heart muscle. Eyselein“ of Berlin 
did not agree with this. 

H. Hays Bullard,' in 1912, stated that although scharlaeh r was not spec- 
ific for neutral fat (schai-lach r and sudan III stain neutral fats, fatty acids, 
soaps and lipoids with vai'ying degrees of intensity) and although he did not 
believe that all the colored droplets in mammalian cardiac muscle were neu- 
tral fat, yet he thought that most of them undoubtedly were. He showed that 
these bodies were completely dissolved by absolute alcohol and other fat 
solvents, that they stained characteristically with scharlaeh r, and red (not 
blue) with Nile blue sulphate and Nile blue chlorhydrate. The red granules 



, Case A. — {Vcntiicular septum.) Scharlaeh r stain. Caunlne retl fat droplets (black 
’”‘‘^rophotoffrapli) in longitudmal rows between the muscle cell fibriHae anti arranged 
tiansvcrscly (on either side of Krause's membrane) 

di(i not stain witli basic analiue dyes and were not reudevod insoluble by potas- 
sium bichromate. These and other properties made it appear certain to Bul- 
lard that the droplets were neutral fat and not pbospholiphies, cholesterhi- 
esters, etc., which may occur normally or abnormally in cardiac muscle. 

In a subsequent communication, Bullard® showed that there is microscop- 
ically demonstrable fat in the normal cardiac tissue of rats, cats, dogs, hogs, 
oxen and sheep. More than 200 animals were investigated. The fat droplets 
in the sarcoplasm were arranged in rows between the muscle hbrillae and in 
transverse lines in segment J on cither side of the membrane of ICrause. He 
also noted fatty fibers side by side with nonfatty areas. However, in other 
eases all the cells showed a uniform diffuse mottled appearance. 

Bullard gave conclusive reasons for believing that visible droplets of 
neutral fat occur in physiologic circumstances in the cardiac muscle fibers 
of mammals, I quote verbatim : 




Mickoscopically Visible Fat in Nokmal Hdaian Heart Muscle 
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(1) “In each of several Aveil-Icnown species hero studied, visible fat is 
found with great regularity in the heart muscle of all individuals, whether 
fetal, young or adult. Very few, if any, of the cardiac fibers are absolutely 
free. 

(2) "The fat droplets are not found in the contractile elements. They 
occupy a definite position in the sacroplasm and do not interrupt the continu- 
ity of Krause’s membrane. 

(3) “There are found in the muscle fibers neither degenerative changes 
nor any other evidence of any pathological alteration of strueture, 

(4) “There is no evidence of functional disturbance of the cardiac muscle 
which contains these droplets. 

(5) "The quantity of fat is variable, is decreased in inanition and in- 
creased by fatty foods.” 



Case D. — Osmfo acid stain. Results siiiiHar to sctiarlach r, (See Case A.) 

Bullard states that the -wide divergence of opinion in regard to the fat 
content of normal cells is duo to dilfcrcnces of technic employed. He declares 
that formalin as a fixative is not always to be relied upon; in fact, fresh sec- 
tions may bo loaded with droplets, whereas formalin fixed tissue contains 
little fat. 

He utilizes a 20 per cent solution of formalin® rendered isotonic with 0.76 
gm. NaCl per 100 c.c. liquid. Tissues are fixed for one-half to five hours and 
then cut on the freezing microtome. If this procedure is followed, the quan- 
tity of fat does not differ from that obtained in fresh tis.suos. By means of 
Herxheimer^s alkaline alcoholic solution of scharlach r, fat may often be 
demonstrated in larger amounts than by the simple alcoholic solution of the 
dye. (This stain^® is a saturated solution of scharlach r in 70 per cent alco- 
hol to which 2 gm. of NaOH are added to every 100 c.c. of fluid. Precipi- 
tates must be avoided.) 
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Bullard examined a number of human hearts which were normal in color 
and showed “no cloudiness, opacity, or yellowish white appearance.” He 
found a moderate amount of fat arranged in a way similar to that demonstrated 
in animals. However, whether these were normal human hearts, one cannot 
say. 

Within the last few years several articles^^ have appeared in the litera- 
ture that tend to prove that the pigment of brown atrophy is an endogenous 
melanin and that some of the red droplets in the cell brought out by seharlach 



Case J. — Scharlach r stain. Fat droplets in longitudinal rows between the niuaclc nbers and 
in transverse alignment on either side of Krause’s membrane. 


r are of an exogenous lipoehrome. But this lipochrome is stained a deep blue 
by Nile blue stain, not red as the fat granules are. Other writers, too, state 
that the pigment can be separated from the fat. 

SUAIIIARY 

In human cardiac muscle microscopically visible fat is normally present. 
The fat resides in the sarcoplasm between the muscle fibrils, and is arranged 
in longitudinal and transverse rows. Apparently, the amount has no relation 
to the state of nutrition at the time of death; neither has the age of the indi- 
vidual (eight to fifty-six years), the color, nor the sex. 

The picture presented by the diffuse red fat droplets (scharlach r) or 
the black granules (osmic acid) closely resembled the classical illustrations 
that many of the textbooks^= on pathology utilize to depict fatty degeneration 
of the heart. True fatty degeneration, e.g., the “tiger heart,” is easily recog- 
nized. Generally the number and size of the granules differentiates the two 
conditions. 

In all experimental work in which sections of cardiac tissue are stained 
for fat, normal conditions should be kept in mind and controls performed 
whenever possible. In the investigation of twelve pathologic hearts we found 
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only one organ demonstrating fatty degeneration. Another ivriter’^ perform- 
ing work similar to ours reported “marked fatty degeneration” in every case. 

Pathologists were shown our seliarlach r sections of normal hearts; ivitii- 
out loiowing the history of the eases, they stated that the hearts were patho- 
logic, i.e., that they were in the condition of fatty degeneration. They were 
surprised to learn that the sections were from healthy human hearts. 

This investigation illustrates the necessity for experimental investigation 
of normal human tissues. Pathologic conditions are in many instances known 
far better than the ordinary healthy state. 

The so-called pigment of brown atrophy of the heart, which is supposed 
to be an indication of degenerative processes, e.g., senility, was found in 
moderate amounts in tivo healthy boys, one eight years old, and the other 
fifteen. 

{I wish to express my sincere thanks to Drs. Nonidea and Papinicolaii of 
Cornell University Medical College for their complete cooperation and sug- 
gestions and to Mr. H. Wittner who drew the plate.) 

KEFEnENCES 

iparUcc, il. E. B,, aiid Ma&tcr, -tVrthur M.t Elcctrocardiogi ams aud Heart Muscle DU- 
ease, Jour. Ani. Med. Assa., Januarj', 1923, Jxxx, 9S-203, 

*Mallory aud WrigKt: Histological Tccliniquc, Ed. 7, p. 107. 

^Hofbauer, J.; Bio PhysiologiscUe FcttiniUtratiOtt des Fctulcn Herzeus. Anat. Auz., 
1003, xsvii, 420. 

E. T.; TJi'e Interstitial Grauuioa ia Fatty Metamorphosis of Striated Muscle, Jour, 
Path, and Bactcriol., 1912, xvu, 147. 

®\Vcgeliu, 0.: Ueber alimentaxo Hersmuskclrcrfcttuag, Berl. blin. %Vchuschr, 1913, 1, 
2125 and 2190. 

^Eysclcin, K.: Uatcrsueljuug iiber den Fettgchalt Uer Ilerzmuskulatur, V 2 rcIioTT ’8 Aich. 
i. path. Anat., 1914, ccx^iii, 30. 

■'Bullard, H. Hays: Tbe Microscopical Bcmonslration of Fats in Tissue Sections. Jonr. 
Med. Kescarch, 1912, xsvii, 55. 

^Bullard, H. Hays; On the Occurrence and Physiological Significance of Fat in the 
Muscle Fibres of the Normal Myocardiuta and Atrioventricular System. Am. 
Jour. Anat., 191G, six, 137. 

®Mann, Q.: Physiological Histology, Oxford, Clarendon Press, 1902, p. 88. 

I'^Herxheimer, G.; Ueber Fettfarbstoffe, Bcutscli. mod. IVchas&lir., 2901, xxvii, 607. 
i^Dolley, David H., aud Guthrio, Frances V.: The Pigmentation of Heart Musdc, Jour. 
Med. Besearch, 1931, xhi, 289. 

*2ftfacCollum, W. Q. A.; Text Booh of Pathology, 191S, p. 80. 
wWillius, F. A. ; Mayo Clinic Collected Papers for 1918, p. 140. 



TYPICAL PALL SUEVBYS OP HAY-PEVEE PLOEA 


By 0. C. Durhah, Kansas City, Mo. 


ENEEAL botanical works are too voluminous and too technical to be of 

practical use to the busy physician. A few excellent exha\istive hay-fever 
suiweys have been made but they have served outside their immediate districts 
only as models. It is increasingly evident that local work must be done in 
every city of any size, but so far such work has been quite expensive. The 
aecompanjang table is the summary of the most important data obtained in a 
number of centers of population visited in one autumn. It is hoped that this 
report may point the wmy to effective pioneering in many places. There is 
always the temptation in this work to list every wind pollinated species en- 
countered, but with the present mass of clinical data it is much wiser for the 
average physician to know and deal -with a dozen locally important plants thair 
to try to apply a mass of half reliable information. 

By spending a few days in each place I was able to take physicians into 
the field and actually introduce them to their common important but often 
inconspicuous hay-fever weeds. Most of the work was done in waste areas in 
or very near the cities. The point will bear repetition that the cities are not 
only the weed breedei's but also the residence of the great majority of pollen 
victims. In some of the places good work has already been done by local men 
but to make the paper a.s useful as possible my own observations are recorded. 

In the chart only five groups are included. It has been found practical 
both in field and clinic to work with botanical groups. While specificity in test 
and treatment is highly desirable, many times group knowledge or gi-ouping 
has saved the daj". Trees are omitted on account of their relative unimportance. 
Cottonwood, oak, walnut and hickorj^ are found in most of the cities listed 
and cause an occasional case. ^Mountain cedar is a real menace in the vicinity 
of Austin, Texas. 

The grass data is not as complete as it should be for spring work. Bermuda 
grass and Johnson grass are abiuidant south of Kansas. Sudan grass is widely 
planted for hay and produces .pollen much more freely than its clo.se relative, 
Johnson grass. All three have long seasons of bloom especially in the south. 
Various species of Andropogon are widely distributed fall pollinators but their 
allergic importance has not been established. The composites, including golden- 
rod, sunflower (Helianthus spp), mai-sh marigold, broomweed and sneezeweed 
(Helenium) are common throughout the district visited but their eliiueal im- 
portance is small. 

On account of their gi'eat importance the ragiveeds should always be carefullj* 
noted. Short ragweed requires more moisture than false i-agweed and western 
ragweed but less than giant ragweed, coeklebui’, or marsh elder. The latter 
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will grow only on I'ich black lowland. Narrow-leaved marsh elder needs little 
water. Bunvccd marsh cider is tlic largest pollen producer of its genus but is 
not found south of Kansas City. It is common in eastern Colorado, Nebraska, 
and as far cast as Chicago. Cocklcbur should not be neglected. 


DlSTRlliUTION ClIAJlT 
r\T.I. SURVEYS 


RAGWEED GROUl' 


Short Ragwccil 

Giant Ragweed 

Western Ragweed 

Southern Ragweed 
Cocklchur 

Marsh Elder 

Burwoed Marsh Elder 
Narrow-leaved M. E. 

False Ragweed 

Bur Ragweed 

Ambrosia clatior 

Ambrosia tri^da 

A. psilostachya 

A. bidentata 

Xanthium communo 

Iva eiliata 

Iva xanthiifolia 

Iva aogustifolia 

Fransoria aeanthicarpa 
Franscria tcnulfolia 

CARELESSWEED GROUP 


Redroot Pigweed 

Spiny Amaranth 

Palmcr^s Amaranth 

Water Hemp 

Amaranthus rclroflexus 
Amaranthus spinosus 
Amaranthus palmcri 
Acnida tam.aTiscina 

OOOSEPOOX GROUP 


Lamb's Quarter 

Russian Thistle 

Burning Bush 

Shad Scale 

Chenopodiura album 
Salsola pcstifer 

Kochia scoparia 

Atriplex cancsccns 

■WOrjiWOOB GROUP 


Annual Wormwood 
Mugwort 

Pasture Sago 

Artemisia annua 

Artemisia luclovic. et spp 
Artemisia frigida 

GRASS CROUP 


Eluo Grass 

Orchard Grass 

Timothy 

Redtop 

Bermuda Grass 

Johnson Grass 

Sudan Grass 

Poa pratensis 

Dactylis glomcrata 

Phleum pr.atonse 

Agrostis palustris 

Capriola dactylon 

Iloleus sorg, halaponsis 
Holcus sorg. sudanensis 


CO 
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Careless weeds are found wherever there has been cultivation, spiny 
amaranth demanding very rich soil and water hemp very moist soil. The 
latter and Palmer’s amaranth bear their pollen on a separate plant from that 
producing seed, while the ragweeds have flowers of both sexes on the same 
plant. 

Lamb’s-quarter is not as plentiful in Texas as in Kansas and jMissouri 
and only when it has the advantages of cultivated land and plenty of moisture 
does it produce pollen abundantly. Russian thistle, Kocliia, and AiripUx ai“e 
not common except in Colorado where th<^’ rival the ragweeds in importance. 

The wormwoods arc dry prairie plants and while not abundant except in 
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the west of our district are quite toxic and should he taken into consideration 
Avherever found. 

The expense of these surveys has been largely 'met by Drs. W. W. Duke, 
Kansas City and R. B. Giles, Dallas. Thanks are due to the following men 
for their part in helping to make the woi-k possible ; Dr. R. SL Balyeat, Okla- 



Chart I. 


horaa City, Dr. T. C. Terrell, Fort Worth, Dr. Chas. H. Eyermann, St. Louis, 
and Dr. W. C. Teiinery, Waxahachie, Texas. Valuable botanical assistance 
was rendered by Mr. B. P. Bush, Courtney, Mo., Professor B. C. Tharp, Austin, 
Mr. Albert Ruth, Fort Worth, and Dr. Greenman, ilissouri Botanical Gardens. 
The New Orleans data agrees with that published by Dr. Wm. Scheppegrell 
and is included merely for comparison. 





THE LABOSATORY IN DIAGNOSIS AND TBEATJIENT* 


By Waud Bokdick, M.D., Denver, Colorado 


T he ago ill which wo live is marked by greater advancomcnt in the arts 
and sciences than in ail previous time. Medicine has kept the pace with 
progress in other departments of knowledge. Fifty years ago the world was 
practically in darkness as to the nature of the influences responsible for disease 
in the animal body, as well as the ehaugc.s wrought in the tissues by these 
influences. Today the light of knowledge cmauates from the scientific labora- 
tories, and medicine, no longer a field of mystery, darkened by superstition, is 
so illuminated by the aehievements of scicntiiie research, that the practitioner 
of mcdieiiio of today is scarcely recognizable as the successor of the family 
doctor of yesterday. 

The iullucnce given to the practice of medioiue from the seientific labora- 
tories, has resulted iii so broadening its scope, that graduates of medical col- 
leges have ceased fo follow the beaten patii of precedent; but, like the fiery 
balls of a rocket, assume a separate course directed to the several fields of 
medioiue, inehiding surgery, urology, otolaryngology, internal medicine, tubercu- 
losis, dermatology, neurology, pediatrics, etc. 

The department of medicine which has received the distinction of clinical 
pathology embodies tlie practical application of the principles of gross morbid 
anatomy, pathologic histology, bacteriology, clinical mieroseopy, serology and 
chemistry. It, therefore, follows that there has developed a specialty in close 
relationship to the others and to which they turn, as to a mecca, for guidance. 
This branch penetrates to the recesses of all departments of medicine, and it 
is tile purpose of this paper to review the various laboratory methods which 
are available as aids iu diagnosis and treatment to the different phases of 
disease. 

In order to relieve this presentation from the personal as much as possible, 
statements were solicited from physicians and surgeons who are prominent 
in their respective specialties. Thus, from the field of surgery eomo the 
views of Wm. J. Mayo,' who says: “As a general surgeon, I am glad to have 
this opportunity to express my obligation to the clinical pathologists, who have 
made possible one of the greatest advances in the surgery of the last decade. 
Ill the earlier days, the general surgeon, with the aid of the special senses, 
especially those of sight and touch, was engaged in gross surgery, usually of 
the destructive type, owing to tho fact that the pathologic processes, of whicli 

’Read before tho Clinical Congress. American CoUefro of Surffoons, Idaho, Colorado. 
b_tah, W^'omlng, Stontana Section, Auditorium, Pocatello High School. Pocatello. Idaho, August 
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he was able to take cognizance, were advanced and, as a rule, indicated radical 
treatment. Today, through the aid of the various clinical laboratories, the 
surgeon works with the eye of the microscope, if one may so speak. Pathologic 
processes are discovered in the early stages of development, with the result that 
operative procedures can be followed when deviation from the normal physiology 
is least gross, and surgery has become constructive in its general tendency. 
The surgeon can he regarded as a means of mechanical therapy guided by the 
microscope, and for this guidance in the clinic we are indebted to MaeCai'ty 
and Broders and their associates. Por example, on opening the abdominal 
cavity to operate on a neoplasm, a small piece of tissue may be removed for 
microscopic examination and, within two or three minutes, not only is the 
nature of the gi-owth known, but also, by the aid of Broders’ index of 
malignancy, based on klacCarty’s work on cell differentiation, the prognosis. 
If the cells are highly differentiated, the prospect of permanent cure is so 
gi-eat that one is justified in undertaking the serious type of operation; where- 
as, if the cells are largely undifferentiated, the prospect of cure is so small 
that a formidable operation would not be justified. Again, as in carcinoma 
of the large intestine or rectum, when enlarged glands occur, instead of as- 
suming that the condition is incurable, a gland may be removed for microscopic 
examination. Often, enlarged glands aim the result of sepsis, in which opera- 
tion might possibly affect a cure. Not only is the work of the clinical pathologist 
important in the operating room, but also in the diagnostic clinic. The diagnosis 
in a given case may be in doubt. Before starting the patient on a long series 
of indefinite laboratoiy examinations which he may be in poor condition to 
withstand, it is often possible, under local anesthesia, to take a speciman of 
tissue from an enlarged gland in the groin or supraclavicular fossa, a thickened 
umbilicus, or from some other indicated situation, to be subjected to the acid 
test of a microscopic examination which tells timly the nature of the trouble 
and indicates the proper treatment for it.” 

Eegarding the value of clinical pathology as applied to Urology, Davis= 
wi’ites that: ‘‘Perhaps no surgical specialty is more dependent upon, or works 
more intimately with the laboratory, than does urology. The claim of urology 
to be regarded as a specialty, began with the development of intricate and diffi- 
cult methods of diagnosis and treatment. The cystoscope, ureter catheter and 
the microscope have been closely associated in this accomplishment. The 
clinical pathologist and the roentgenologist have been partners with the urologist 
in this progress. As a. result of this association and cooperation, I believe it 
may be fairly stated that urology today is one nearly exact art in medicine 
which latter is notoriously an inexact science. Much of this precision and exact- 
ness in urologic diagnosis and treatment is due to the laboratory. No com- 
petent genitourinary surgeon, today, would attempt an operation upon a kidney 
or a prostate, without first obtaining all the available data regarding the kid- 
ney and its feUow; or in the case of the prostate, without full knowledge of 
the combined I'enal function. The clinical pathologist has assisted in working 

’Davis, J. B.. A.B., M.D., P.A.C.S.: Asst. Prof, of Genitourinary Surgery, University 
o£ Colorado School of Medicine. 
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ottt the various tests for the dcteiniinatiou of these facts — Ambard’s constant, 
the estimation of the freezing point of blood and urine, phloridzin, methylene 
blue, and finally phenolsulphonephtlialeiii, have been steps in this achievement. 
Tests of excretion and retention have been perfected. Blood chemistry — ^the 
estimation of retained nitrogen, nonprotcin and urea, creatinine and other solids 
in the blood — is essentially a laboratory function. Of no less importance is 
baeteriology. Animal inoculation for diagnosis, notably in genitourinary 
tnberculosis, is done for ns by the elinical pathologist, and in cases of suspected 
pyelitis, he confirms the diagnosis and tells us when our patient is cured. 
The 'Wassermann and other complement-fixation tests have been of inestimable 
value in diagnosis aud treatment control ; but may I here urge more iiivestiga- 
tiou and research in the study of our little friend, the gonococcus. Cultural 
methods simplified or made more dependable and fermentation or fixation tests 
more satisfactory, are greatly needed to determine the cure of this widespread 
disease. In conclusion, however, 1 believe it may be tmly said that the achieve- 
ment of model'll urology is due greatly to the exactness which the clinical 
pathologist and his laboratory have given to this specialty.” 

The use of the laboratory in gynecology and obstetrics may be gleaned 
from the expression of Ingraham,^ who avers that; ‘‘No oonseientious obstet- 
rician in this day and age attempts to care for the pregnant woman without 
frequent routine laboratory examinations. We are dependent on the laboratory 
for the diagnosis aud treatment of the various toxemias in pregnancy, and 
look to these workers for further advance as to the causes aud classification of 
these not thoroughly undeistood abnormalities. There are many routine ob- 
stetric questions, sueli as, bacterial determination and tissue examination, 
which come up constantly. How little we would laiow of the physiology and 
the development of the ovum, if it were not for the laboratory. In gynecology, 
consider not verj’ many years back, bow frequent was the use of the curette, 
and the many diseases of the endometrium described. Through the work of 
Hitehmaun and Alder, the various types of endometritis, have for the most 
part, been recognized as different stages of the menstrual cycle, and the oiiretto 
is now seldom used except for diagnosis. The interrelation of tlie glands of 
internal secretion is probably more manifest in the study of gynecology and 
obstetrics than in any other branch of medicine. Much is expected from the 
clinical pathologist that these obseiwations may be developed along practical 
lines. The pathologist has crystallized the subject of gynecology, so that to- 
day, lesions are recognized aud classified and proper treatment instituted. As 
in every branch of medicine, gynecology and obstetrics are based on a sound 
knowledge of physiology aud pathology for the proper understanding of these 
subjects.” 

The clinical pathologist comes in contact with the public only upon in- 
vitation by the profession, as it were; his activities arc carried on behind the 
scenes, a fact emphasized by Carraody* who reminds us that: “While we are 
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considering the value of different advances in medicine and suigery we most 
frequently think of what we see in the clinic room as of greatest importance, 
and while I do not wish to give the idea that marked improvement in technic 
of operating has not been found valuable, we should remember the man be- 
hind the lines as contributing much to the success of the operation. The clinical 
pathologist in the modern hospital is as necessary to the welfare of the patient 
as the internist or the surgeon, and many times saves us a false step. Prom 
the standpoint of the otolai’yngologist the clinical pathologist ma)'^ give valuable 
assistance in examining suspicious tumors at the time of operation, when, with- 
out his aid the patient might lose his larynx, or, if the growth should be 
malignant, an extensive operation may save his life. The same may be said 
of the accessory nasal sinuses. The Wassermann may solve the riddle of a 
persistent headache. The blood culture may help us to steer a course leading 
to success in suspected sinus involvement, either before or following a mastoid 
operation. Spinal puncture and the microscope may hasten interference on one 
hand or prevent meddlesome surgery on the other. These last-mentioned aids 
are to a great extent emergency in nature, but Ave must not forget the eveiy- 
day routine examinations of blood, urine, and the various secretions and excre- 
tions, Avhieh may require hours of labor to point the way.” 

Turning from the surgical specialties to the several branches of inteinal 
medicine we quote from Seivall,® who Avrites that: “It seems but yesterday that 
the medical reactionary ventured to flaunt contempt upon the practical value 
of laboratoiy procedures, Avhich noAV admittedly furnish essential material for 
the foundation of diagnoses. None Avill deny that certain examinations, as of 
the urine and of blood microscopy, should be performed as routine measures; 
for even superficial tests, if accurate, may be of intrinsic value or may lead to 
elaborate cliemical analysis of the blood or investigation of renal efficiency. 
The clinical history or status of a case often demands that Avhat may usually 
be regai’ded as an exceptional examination, become a routine measure — as the 
Wassermann test of blood and spinal fluid, a stud}' of the blood pressures, blood 
gi’ouping, or estimation of basal metabolism. The trained roentgenologist often 
demands information as to the clinical histoiy of his subject before venturing 
to make a diagnosis from his x-z-ay findings. Still more important is it for 
the competent laboratoiy pathologist to become cognizant of the clinical status 
of the person under observation, in oi'der not to lead astray the so-called 
clinician. The former should always be considei’ed potentially, at least, as a 
consultant Avith the latter. The laboratory pathologist is neither a master nor 
a servant ; but, as a matter of fact, we treat him as in the old days physicians 
AA'cre AYOnt to treat the surgeon, as an operator Avho Avas bid to cut this or 
remove that Avith the aid of his trained technic. It is probable that many a 
diseased appendix has been allowed to ruptm’e Avhile the clinician, not trusting 
his OAvn experience and common sense in interpreting indications has vacillated 
under the laboratory findings of casts and albumin in the urine, and fatally de- 
fei’red operation until an expert could be found to catheterize the ureters. 
Frank discussion of the significance of such signs might save many lives. The 

' Henry. M.D., Sc.I>., Ph.D.; Professor Emeritus of Medicine. -University of 
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State of the patient as seen by the clinieian takes precedence over any methodo- 
logie indications and the aecumiilation of ‘scientific’ data nseless to the patient 
is dangerous pedantry. Besides a vast fund of learning, the laboratoiy staff 
should be able to put at our service, technicians meticulously trained in the 
performance of many procedures, such as the transfusion of blood, spinal punc- 
ture, etc. The laboratory man or woman thus comes in direct contact with the 
patient where applied psychology is of no little moment. The routine examina- 
tion of tissues e.xoised in the operating" room not only may form the basis of 
valuable scientific deduction, but incidentally, it may servo to curb the opera- 
tive fury of our colleague in whom the normal appendix excites, as it were, a 
persecution complex. In brief, it is my belief that, radiating from a narrow 
basis of routine examinations, the laboratory pathologist should be prepared 
to execute a far broader range of biologic investigations than is commonly in 
vogue, while no step should be taken unless the way is lighted by pathologic 
indications. For the perception of these indications, as in the interpretation of 
findings, tho educated pathologist is an indispensable factor to the welfare of 
the patient. His duly does not end with the statement of his findings; he 
should bo oxpeeted, in all appropriate cases to explain them and to point out 
their signiflcaiiee. This demands, at time.s, close study of the patient in coopera- 
tion with tho oliiiioiau.” 

As is well known, intoinal medicine is coming to bo divided into sub- 
specialties, as for instance tho care of diabetics, tho tuberculous, etc. From the 
realm of tuberculosis, Corpor” expresses himself as follows; “When asked 
to state my views on tlie laboratory in diagnosis and treatment in the few 
Words allowed me for this purpose, I feel like tho commanding officer who was 
given one hour's notice to embark for overseas service. The diagnostic labora- 
tory in tho clinic and tho sanatorium is now so well established that it seems 
fair to take an invcntoiy of, at least, a few of its important assets. I need not 
go far into the explanation of the examination of the sputum for tuherele 
bacilli, for all are well aware of tho significance of a positive finding ; whether 
obtained by examining the ordinai-y smear or by means of some of tlie more 
modern concentration methods accurately performed and under precantious to 
eliminate all possibilities of error. I dare say, however, there are few who 
fully recognize tiio value of this method in treatment. Admittedly we are 
aware of the fact that it is good pi-aetico to note whether our case is a persistent 
open case or one that has become closed, for much of the family's future wel- 
fare depends upon this; but it is only in the sanatorium where we can watcli 
our cases year in and year out, that we apprseiale ail the possibilities in 
prognosis. We have passed that stage in our preliminary experiences when we 
believed tuberculosis iucui'able. It is true there arc still some cases that come 
to us thus, but who wishes to judge absolutely that such is the case and who 
will not, now and again, change bis views on further accurate study ! Specif- 
ically our patient comes to us, he is at the present time not satisfied to know 
that he is tuberculous but he wants to know what the future has in store for 
him, and it is our obligation to give him the prognosis to the best of onr 


•Corpei*, H. J., 31D., Ph.D . : Uirector ot Research. National Jewish Hospltai. Denver. 



618 


THE JOURNAL OF LABORATORY AND CLINICAL 3IEDICINE 


ability and with the aid of our most modem scientific weapons. Advisedly I 
eaU them weapons because too many of us stand off in fear and hon-or of them. 
I believe I can best illustrate my point by citing the conclusions of an aiticle 
by "Wingfield" and Wilson” of the Brompton Hospital Sanatorium, Frimley, 
in England, which just appeared in a recent number of the Lancet. They in- 
vestigated the criteria for artificial pneumothorax in relation to treatment and 
state that among other indices the persistence of tubercle bacilli in the sputum 
after the induction of aitificial pneumothorax is a feature of bad omen. Their 
figures showed that if the sputum remains positive the chances are nineteen to 
one against the patient being discharged as improved. Likewise we have 
learned that a great deal of information during treatment and in prognosis 
is obtained by means of the proper use of the urochromogen or diazo-reactions, 
repeatedly and conscientiously performed. They are an index of tissue destruc- 
tive processes going on in the body, and as such, their persistence spells 
an unfavorable prognosis. I could mention othei's but refrain from doing so 
for lack of time. True you may say, but haven’t we other means of deter- 
mining the same points? Yes and no — ^Were we to give the time and effort, we 
might obtain the same infoimiation by other means, and yet frequently in the 
experience of the laboratoi’y man, he has had to point out a plausible eiTor on 
the part of the clinician and sui’geon. It is human nature to eiT, yet our duty 
to the patient as physicians will not condone this, especially when we are able 
to make use of simple, economical and rapidly performed tests. An impend- 
ing intoxication can frequentlj' be discovered by chemical tests before it has 
reached serious and irremediable proportions. The slogan in tuberculosis which 
can well be applied to all other phases of medicme is: eai-ly correct diagnosis 
paring the wmy for early treatment, spells a good prognosis; and in this, the 
laboratory has developed instruments and methods of precision which are con- 
tinually being perfected for speed and simplicity, besides being exhaustively 
evaluated bj' progressive students of our profession. Shall we stand back and 
ignore the beacon light of the times, or shall we stiU further increase the average 
span of human life, by treating with the appearance of the first sign of a 
pathologic condition, and when it is still in a remediable stage and can follow 
its course by means of rapid, delicate and accurate tests to restitution? The 
laboratory like the sanatorium has, by established ability, come as a permanent 
fixtnre; and those of us w-ho do not avail ourselves of and become cognizant 
of both of these weapons of modern medicine are not fulfilling the require- 
ments and duties placed upon us in accepting this noble profession as a life s 
work. ’ ’ 

Lingenfelter,® speaking with reference to the laboratoiy in the diagnosis 
and treatment of diseases of the skin quotes: “An old and true saying, which is, 
‘That, the better general practitioner one is, the better specialist he is likely to 
become.’ We could equally well go a step farther and say, ‘The more that he 


nvin'^eld E. G.. ILD.. 5LR.C.P.: Brompton Hospital Sanatorium: and Wilson, G. 
Selby, il.D., il-R-C-P., D.P.H. : ilanchester. 

•Wingfield, R. G., and AVlIson. G. Selby: An Investigation into Criteria for Artmciai 
Pneumothorax Serviceable as Guides to Treatment, Lancet,. London. 19-4. ccvii. 16i. 
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makes use of the facilities of the laboratory, the greater dermatological success 
will he enjoy.’ It is much to bo regretted that in studying the classification of 
diseases of the skin, one sees so frequently the word ‘unknown’ in the paragraph 
devoted to etiology. Particularly is this true of the malignant new growths, of 
tumors of the lymphatics and of the blood vessels. The laboratory gave us our 
first accurate knowledge of the cause of syphilis and paved the way to more 
successful treatment. It is to the laboratory that we must look for the cause 
and, eventually, the cure of cancer. To this department of medicine we are 
indebted for the knowledge of the causal agents in those diseases of the skin due 
to parasites and fungi. In this connection, special mention may be made of 
epidermophytosis which until within comparatively recent years, had been, all 
too frequently, wrongly diagnosed and ti'eated. Many of the cases being con- 
fused with eczema, pompholy-v, and dermatitis venenata. It is e.vtremely pos- 
sible that many cases went unrecognized. While Hippocrates affirmed that ‘ The 
body can only bo understood as a whole,’ thus hinting against the possible dan- 
gers of excessive specialism, we are also reminded of an aphorism of that esti- 
mable gentleman, Celsus, who, during the reign of Tiberius Caesar, wrote, ‘It 
is not to be thought that ho should know the remedies for disease, who docs not 
Imow their original causes.’ Thus, elinieal observation based upon experience 
and supplemented by accurate laboratory work must eventually lead us to a 
more exact knowledge of the causes of, and the remedies for, many of the dis- 
eases of the skin wliieh are now only partially undeistood.” 

Perhaps no department of medicine requires closer cooperation with the 
laboratory than that of neurology. This is stressed by Moleen® and Bluemel‘° 
in the following communications. Says Molceu: “As in other departments in 
medicine, the laboratory is a most important aid in the determination of the 
nature and location of nervous disease ; but while approaching exactness, is still 
relative in value and, therefore, should never supci-sede clinical evidences. The 
determination of the blood reactions may often decide the presence or absence 
of intlammatoiy foci, and tlie caieful quantitative estimation of m-inaiy solids 
contributes to the establishment of renal insufficiency in cerebral arteriosclerosis 
and associated uremia. Examination of the spinal fluid may sujiply evidences 
of value in the explanation of pressure signs in the brain and spinal cord ; and 
especially in trauma, will careful e.xamination of this fluid often lead to definite 
conclusions. The most important association of the laboratory and neurology, 
however, is in that group of diseases which may differ widely in their clinical 
aspects, and yet, are attributable to the syphilitie virus, even though this virus 
may, with good reason, be suspected of significant morphologic and biologic 
variations. It is in the careful examination of the complement -fixation charac- 
teristics of the blood and spinal tlnid which often makes a definite statement 
possible with reference to the clinical type of disease as well as to the prognosis. 
In the evolution of the various tests there has arisen considerable difference of 
opinion as to the value of each of the groups, such as the phases of Nounc or the 


»Moleen. Geo. A.. Prof. Neurology and Actins Chief of the Dept of Nerr-ous and Mental 
Diseases, University of Colorado; Pres.. Central Neuropsychlatnc Assn 

»»BIueniel. C, S., M D.. M.A , L.RCP., MRG,S.: Clinical Instructor Neurology and 
Psychiatry, Univ. of Colorado, School of Ucdlcine; Editor, Colorado Medicine. 
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titration formula of Kolmer and others. The painstaking laboratorian has made 
the gold-sol reaction of Lange of inestimable value, especially in differentiating 
the vascular from the parenchymatous types of disease. Finally the most sig- 
nificant place for the laboratory is in the intensive treatment of cerebrospinal 
diseases, and especially syphilis. It is hei’e that closest association between the 
neurologist and the clinical pathologist be eneoui’aged. The intravenous or in- 
traspinal treatment is best administered by the competent clinical pathologist, 
who can also supply, at the same time, evidences by means of which the clini- 
cian may draw helpful deductions ; and thus may guide in the modification, con- 
tinuance or discontinuance of the treatment in view of the composite formed by 
the laboratoiy findings and the clinical or bedside evidences. The only eautioir to 
be emphasized is the avoidance of the ovei’cstimation of relative reactions and the 
tendency under such circumstances to displace clinical facts by laboratory esti- 
mations. The value of the laboratory to the clinical neurologist is increasing not 
only as a diagnostic aid but in the pi’osecution of treatments. It is a branch of 
medicine which should be filled by trained and experienced men ; and when so 
occupied, is entitled to the fullest measure of support and encouragement of the 
clinician. The nearer the coopei-ation of the laboratorian and the clinical neurol- 
gist, the moi’e prompt will be the determination of many neiwous and mental 
problems which are still obscured by the mist of our ignorance.” 

BluemeT* claims that; “One of the weak points of neuropsychiatiy is the 
fact that diagnoses are too often rendered in terms of anatomy rather than dis- 
ease, the localization of the lesion being emphasized rather than the pathologic 
process. As a rule such diagnoses are of little value, for the important thing is 
the fact that the disease is syphilitic, or tuberculous — or whatever it may be-— 
and not that the lesion is situated a millimeter and a third to the right of the 
optic chiasm. ^Vlien the neuropsychiatidst makes generous use of the laboratorj’, 
these regional diagnoses become less conspicuous, and clinical diagnoses come to 
the foreground, as they .should. To establish clinical diagnoses the neurologist 
must demand an irreducible minimum of laboratory worlc. This minimmn 
should comprise a Wassermaun test and a lu’inalysis. The Wassermann test is 
the more important of the two examinations by reason of tlie fact that about 
twelve per cent of neurologic patients are luetic. Where syphilis of long 
standing is demonstrated or suspected, the spinal fluid should be examined as 
well as the blood ; for the blood may bo negath’e while the spinal fluid is sti’ongly 
positive. In acute neurologic diseases, e.specially those with such cerebral 
symptoms as tor-por and rigidity, the laboratory may give the exact diagnosis. 
Arterial blood in the spinal flvrid identifies a cerebral hemorrhage; an increase 
in white cells in the fluid indicates an inflammatory condition and the Gi'ani 
stain or the Ziehl-Neelsen stain may demonstrate the organism. Here we have 
a diagnosis of precision, and no such accuracy of diagnosis can be obtained by 
the elinieian who neglects laboratoiy aids. In other types of neurologic cases the 
diagnosis is often established by such laboratory methods as blood chemistry, 
leucocyte counts, differential eouirts, etc. A cranial nerve paLsy may be due to 
a leueemic exudate, and nothing but a white blood count will definitely identify 
the underlying sj^stemic disease. In ca.ses of coma such as fall to a neurologist s. 
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service in a large citj' hospital, the diagnosis can often be rendered only through 
laboratory aids. The patient, being unconseious, is tinable to give an account o£ 
himself, and the physical e-vaminatioa may not teU the full stoi-y. Here the 
laboratory can often solve the riddle by establishing a definite diagnosis of 
uremia, diabetes, cerebral hemorrhage, meningitis, etc. The clinical pathologist 
may render aid to the neurologist not only in diagnosis but also in the treatment 
of luetie eases. Even if the neurologist administers his own salvai-san and does 
his own spinal drainages or gives his own Swift-Ellis treatments; he wilt need 
the aid of the laboratoiy in cheeking his results, and such aid is of the highest 
value. The neurologist is perhaps more dependent on the laboratory than other 
specialists, and ho can neglect the laboratoi-y only by being a poor neurologist.” 

In conclusion may we quote the viewjioint of a pediatrician as expressed by 
Amesse,!' who claims that : “Any open-minded survey of the progress of medi- 
cine daring the past two decades would promptly disclose to surgeon and intern- 
ist alike, the brilliant part played by the clinical pathologist in the development 
of the various medical specialties, and in their permanent establislunent among 
the seientifio bodies of the period. The advance of medicine may fairly be com- 
pared with that of the seionee of navigation, at first merely an art, tinctured 
with superstition and fantasy, resting on tho uneasy basis of a false philosophy. 
With the dawn of civilization savage beliefs were dispelled, old wives’ tales were 
mocked ; tho mariner grasped the luidimcnls of oceanography and learned to use 
his senses more and Ids imagination less. As the centurie.s went by, critical 
studies of the ocean currents, the tides and (be winds were made, and these were 
exchanged among seafaring tribes, until finally, with the discovery of tho com- 
pass, they could ‘voyage dauntless on the sea,’ and extend the domination of 
mankind throughout the world. The clinical laboratory is the compass of the 
physician. It enables him to sail fearlessly over hitherto uncharted waters; 
to invade wide areas closed to his predecessors, and to achieve conquests where 
only defeats were known. It has broadened and strengthened, sustained and 
■stabilized the entire sphere of medicine and surgery, and has borae its full share 
in redeeming the tropical world from its age-old heritage of disease and death. 
The pediatrician acknowledges without question his dependence on the labora- 
tory to assist with the numerous pi-oblems presented in his clinical work. For 
many conditions, the knowledge gained solely through this source becomes indis- 
pensable in the proper conduct of a case. For example, in diseases of the blood, 
differentiation, with ivsulting variation in prognosis and treatment, cannot be 
determined without the continued support of expert laboratory examinations. 
In tho management of congenital syphilis, in the diagnosis of diphtheria, ty- 
phoid, malaria, dysentery, tuberculosis, diabetes and pyelitis, we become still 
further indebted. AVithin the past five years, investigators in research labora- 
tories have accomplished, in preventive pediatrics alone, through the intensive 
study of scarlet fever, diphtheria, measles and poliomyelitis, enough to forever 
merit the encouragement and admiration of those dedicating their lives to the 
welfare of the young.” 


“Amessc, John, il.D.; Instructor t»edlatrtcs, t7niver«lt>- of Colorado. School of llediclnct 



A STUDY OP TISSUE AUTOLYSIS IN VIVO- 
I. Blood Changes : Physical and Chesiical 

By Edwaed C. Mason, M.D., and Edward C. Davidson, M.D. 
Assisted by C. W. Matthew and P. B. Eastello 


^ /T ANN^ and his coworkers, while developing the technic of hepateetomy, 
iVl which has so greatly added to our Imowledge of liver physiology, observed 
that a completely hepateetomized animal lived longer than an animal in which a 
small amount of liver substance remained free in the abdomen. The completely 
hepateetomized animals, when furnished sugar, lived as long as thirty-five 
hours, while animals having a piece of liver “the breadth of two fingers” free 
in the abdomen died within sixteen hours.- This last observation has greatly 
interested us since one of us has had the occasion to use a blood anticoagulant 
of hepatic oidgin (“heparin”) and fi-om its mode of pi-eparation^ it is reasonable 
to assume that the process is accompanied by marked livei’ autolysis. Although 
only 100 mg. of “hepai’in” was administered to each patient, such an amount 
frequently produced marked toxic symptoms. The degree of toxicity varying 
greatly with the different preparations.'* 

We were further interested to leaim whether the autolysis in vivo of such 
an amount of liver tissue would liberate sufficient anticoagulant to be demon- 
strated by changes in blood coagulation. Whipple and Hunvitz“ have reported 
a marked decrease in fibrinogen dui’ing experimental chloroform poisoning, 
while Conradi® has demonstrated that autolysis of various body tissues is accom- • 
panied by the production of a blood anticoagulant. Therefore, we have been 
interested to leam whether the reported decrease in fibrinogen was an actual 
decrease or only a result of autolysis such as doubtless accompanies chloroform 
necrosis. 

After discussing these points with Doctor Mann, he has encouraged our 
study of these related phases of the problem. 

METHOD 

All operations were performed in the evening under aseptic conditions using 
ether anesthesia usually with a preliminary injection of morphine sulphate % 
gr. and atropine sulphate Yiqo gr., the animals having been fed eight to ten hours 
prior to operation. Briefly the operation consisted of clamping the portion of 
■ the liver to be excised, ligating, sectioning, weighing and returning the sectioned 
liver to the abdomen. Due to the ease with which it presents, the left lobe was 
usually selected. Howevei’, in a few animals the small lobe lying to the left of 
the lobe containing the gall bladder was used. The operation usually required 

♦From the Henry Ford Hospital, Detroit. Mich. 
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twenty to thirty minutes and tho sectioned liver weighed 30 to HO grams. In 
the animals where hemorrhago was thought possible a small sponge was left 
against the liver stump. 

None of the animals showed signs of surgical shock and all were standing 
the following moniing. The general appearance of such animals improved until 
within two to tliroe hours before death, and frequently within an hour of deatli, 
their general appearance did not give warning of the impending death. Shortly 
before death (usually one-half to one hour) the animal lies flat on one side with 
aU four legs extended and respix-ation becomes somewhat more labored. Tho 
animal approaches death without struggle except in the very terminal state 
when the head is drawn backwards and the chin is drawn downwards toward 
the neck, the terminal posture suggesting air hunger. 

On postmortem examination the abdomen usually contains 100 to 300 e.c. 
of brown colored fluid but in no ease did the fluid appear to be actual blood. A 
pseudoflfaiinous (ncudata is usually px-eseut, it being different fi'om a true fibrin- 
ous exudate in that it is easily ivmovcd, leaving a smooth shining sui'faee. A 
small amount of such e.vudato is usually present over tlie dome of the liver and 
often intestine loops ax’e loosely adherent to each othext The intestines ax’e gen- 
erally hypereraio with marked congestion. The omentum is well wrapped about 
the free piece of liver; the omentum being max-kedly hemoxThagic and discolored. 
The picture is similar in many ways to that of peritonitis. However, in no case 
was there any indication of a septic peritonitis; and such peritonitis as is pres- 
ent, should doubtless bo considei’cd as chemical. Probably the most marked 
changes oeeur in the free liver tissue. It appears to have undci-gone a complete 
transformation, there being present no gross eharacteristics of liver tissue. The 
color is that of light chocolate wliile the feel is that of lung tissue, being spongj- 
and gas containing. There is always a marked loss in iveight of the sectioned 
liver ranging from six to forty grams. 

A total of fifteen dogs xvas studied in which tho following blood faetoi’s 
xvero determined: (1) Plasma Volume, (2) Scrum Volume, (3) Fibrin Content, 
(4) Coagulation Time, (5) Amino xVcids, (C) Sugar, (7) Uxio Acid, (8) Ui-ea, 
and (9) Nonprotein Nitrogen. Pox’ our ohsei-vations, wc found it best to take 
blood samples at the foUmving periods: (1) at tho beginuing of the operation 
(8-9 P.M.), (2) the following morning (9-10 a.m.) and (3) before lunch. If the 
animal remained alive, another sample was taken about 6 pm. and oaeli subse- 
quent, twelve to txventy-four houi-s throughout life. Of our series, two-thirds of 
the animals died in fifteen to eighteen hours, while two lived nearly seventy-two 
hours. 

Plasma Volume Changes . — Plasma volume xvas dctei-mined through hemato- 
crit determinations, all determinations being made in duplicate and ail samples 
were eentx'ifuged thirty minutes at the same rate of speed. The readings thus 
obtained are subject to a eoiTection, since each ten e.e. of blood contained 1 o.e. 
of 1 per cent sodium oxalate solution. This soxu'ce of error Ixas been disregarded 
and tho results have been expressed in per cent of oxalate plasma present. 
Chart I is presented to show the plasma volume befox-e operation and at various 
periods following operation. Of tho eight cases charted, it will he observed, all 
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show a marked decrease in plasma volume during the first. twelve hours follow- 
ing operation. At the end of twelve hours the plasma volume either continued 
to decrease until the early death of the animal or soon showed an increase, and 
such animals lived almost sevent 3 '--two hours. While it is true two of the series 
showed a temiinal increased plasma volume, this increase appears to be asso- 
ciated with the animals dying, as both samples were taken while the animals 
were expiring. 

Serum Volume . — The lower poi-tion of Chart I is presented to show the 
serum volume variations. The figures charted were obtained by allowing the 
blood to clot, after which the clot was broken and the tubes centrifuged as in 
the hematocrit determinations. The results, thus obtained, closely parallel those 
obtained in the plasma volume determinations, except that in some cases the 



Chart I. 


serum volume change is even more marked. The plasma volume in one animal 
changed from 59 per cent to 40.5 per cent, while the serum volume of the same 
animal changed from 49 per cent to twenty-five per cent. This observed change 
in fluid balance is apparently due to one or more of the following conditions: 
(1) decreased fluid intake, (2) vomiting, (3) increased hydration capacity of 
the tissues, (4) accumulation of fluid in the abdomen. 

We did not have adequate facilities for making an accurate study of the 
urinary output but, from our observations, we believe that the animals do not 
become anuric and anj’- lessened urinary output is doubtless associated with one 
or more of the above factors. 

Fibrin . — Fibrin detei’minatioijs were made according to the method of 
Poster and Whipple.^ Briefly the method consists of recalcifjdng oxalate plasma, 
collecting the fibrin formed, drjdng, weighing, and igniting. The results ai’C' 
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brioiJy shown in Chart II. In all cases studied, there was a definite fibrin iu- 
ci-ease, the iiioteaso being in some cases 100 per cent. On first thought, ono might 
consider such an increase as being due to increased blood solids accompanying the 
decreased plasma volume. However, comparison of the plasma volume and the 
fibrin content shows the concentration of fibrin continues to increase even after 
the plasma volume begins to return to normal (demonstrated in the charts of the 
two animals living soventy-two hours). 

Blood Coagidalipns . — Coagulation dctei-minations were made using the 
Howell tubes. In the series of seven cases studied, all hut one showed an in- 
crease in coagulation time duruig the liver autolysis. The average coagulation 
before operating was 15.8 minutes and the average of tlio last samples obtained 
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Chait II. 

was 20.4 minutes. Therefore, it is suggested that autolysis of such an amount 
of tissue is accompanied by some delay in biood coaguJation. 

Amiiu) Acids . — The Folin® method was used in tlie detennination of amino 
aoids. Chart III briefly shows the variations observed. From our findings it 
appears that there is a definite drop in blood amino acid nitrogen for the first 
period of approximately twelve hours, unless such a period ends close to the 
time of the animal’s death. There also appears to be a very definite amino acid 
lutrogen increase beginning shortly before and continuing up until the animal’s 
death. Considering the various nitrogen constituents as a possible source of toxic 
material which might cause the animal ’s death, it seems most reasonable to believe 
the amino acid portion most potent. It appears, however, if the toxicity is due 
to the amino acid fraction, that it must be a qualitative amino acid increase 
rather thau a quantitative increase which proves fatal. This last statement is 
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supported by the two animals living seventy-two hours, in which case the amino 
acid content showed some increase above normal without death of the animal. 

Sugar . — Blood sugar determinations were made according to the method of 
Folin and Wu ; the blood filtrates being made immediately after the withdrawal 
of the blood and sugar determination made either immediately or the filtjrate 
kept on ice until a satisfactory time for the determination. Chart IV shows 
the usual type of sugar curve obtained. However, in one animal the sugar was 
higher at the end of twelve hours than at the onset of the experiment; and in 
another, it was higher at death than at the beginning of the experiment. "W^e 
are rather inclined to believe these two results may not be reliable and that the 
curve presented in Chart IV represents what actually happens in blood sugar 



Chart III. 


concentration. There appeal’s to be a pronounced drop in blood sugar during 
the first twelve hours,' following which the continued di’op is more gradual 
until the early death of the animal. The two animals of our series which lived 
nearly seventy-two hours showed a gradual increase in blood sugar following 
the first period of eighteen to twenty-four hours. While the blood sugar drop 
is quite marked, it is not sufficient to account for death of the animals. The 
lowest level was 53 mg. per 100 c.c. blood. 

Urea Nitrogen . — Urea determinations were made according to the method 
of Van Slyke and Cullen. The results of such determinations ai’e illustrated 
by Chart V, the ui-ea concentration becoming less during the first twelve hours 
and rising rather abruptly before death. The curve is very similar to that 
of the amino acids and, therefore, also to the nonprotein nitrogen curve. Al- 
though the urea nitrogen curve is similar to the amino acid curve, it apparent y 
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is not as good an index of the animals condition; for it will bo noted that the 
amino acid fraction often shows a rise, while the uvea fraction is still low. 

Uric Acid . — Morgulis and Edwards’ found uric acid to be 0.9 to 2.2 mg. 
per 100 c,e. in tho normal dog. Hayden .and Orr'“ found the amount of uric 
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4. Blood studies show marked and constant elianges. However, such 
changes do not account for the toxic element causing the death of such animals. 
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11. THE POINTS OP ACTION OP SODIUM PHENOBARBITAL AND 
PHENOBARBITAL IN LOWERING BLOOD PRESSURE* 


By Charles M. Gruber, Ph.D., M.D., and Roy P. Basicett, M.D., St. Louis 


I N the twelve years since the introduction of luminal and luminal sodium 
a great deal of work has been done on their uses in the treatment of 
epilepsy and as hypnotics. Even with the vast number of such cases treated 
and the consequent wealth of material to work upon no one seems to have 
noted how or where these effects are accomplished. The literature on the 
subject yields only three investigators who mention their possible effect on 
blood pressure. 

In 1912, Impens^ noted that luminal and luminal sodium were able to 
lower the blood pressure in experimental animals, and in some cases produced 
an additional rise. Wetzel,- after failure to find any effect upon the circula- 
tion when these di’ugs were given to experimental animals in hypnotic doses, 
made note of the fact. Gregor^ observed that luminal lowers the blood pres- 
sure in human beings. 

Recently we have shown^ that sodium phenobarbital and phenobarbital 
increased the blood pressure twice in oyer one hundred and sixty-four injec- 

•From the Department of Pharmacologj-, Washington University School of lledicine. 
St. fgj. publication. September 20, 1924. 
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tions in thirty-two dogs and nine rabbits. This subsequent investigation was 
uudertalcen to determine the eSfect of these drugs upon 1, the heart; 2, the 
volume of the limb, kidney, intestine and spleen; and 3, to note whether the 
change in the volume of the organs is due to the central or the peripheral 
action of these drugs, in other words, the point of action. 

JUETHOD 

Dogs, cats and rabbits were used. The dogs were anesthetized with 
ether by inhalation or with paraldehyde (1.8 ml. per kilo per os). The eats 
and rabbits were anesthetized with urethane 2 gm. per kilo body weight by 
stomach. After anesthetization the animals were traeheotomized. 

In all the experiments, except those in which perfusion was eraployed, 
the blood pressure was taken from a cannula inserted in the left carotid 
artery and connected with a mercury manometer. A two per cent sodium 



fe-'"— --- — 

Ptg. i. — Cat, S kiloecams, urethane anesthesia. Artificial respiration. Heart pZethys- 
moerraphed. S, Record of heart : S, toloo-d pressure . (. time in fifteen seconds and zero blood 
pressure and 5, time and duration of injection of drug, i, 0 2 gm. sodium phetiobarbital 
disaolved in 2 ml. Ringcr’a solution injected into Uie external Jugular vein. Up stroke dias- 
tole, down stroke of lever systole. 

citrate solution was used as an anticoagulant. A chronograph marking either 
five, fifteen or thirty second intervals was placed at the zero blood pressure 
level. The writing points were placed one above the other. 

The organs of the abdomen were exposed through a midline incision. 
For plethysmographing a loop of intestine, a kidney or the spleen, metal 
oncometers were used connected with piston recorders which marked the 
changes in volume upon the drum surface. These were applied with as little 
manipulation of the organs as possible and the abdomen then sewed up. A 
metal leg oncometer connected to a piston recorder was used in recording 
changes in the volume of the hind limb. In all instances before the on- 
cometer was applied the limb was disjointed at the ankle, so that the foot 
was not iised in the plethysmograph oncometer. The limb and at least one 
other organ were always plethysmographed simultaneously and in many cases 
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the volume ehauges of three organs were recorded at once in addition to the 
recording of blood pressure. 

After establishing artificial respiration the changes in, heart volume were 
recorded by placing a glass cardiometer about the heart, exposed by excising 
the ventral half of the thorax with the loss of as little blood as possible. 
Changes in blood pressure were recorded simultaneously. In a number of 
instances records of both auricular and ventricular contractions were made 
simultaneously with cardiographs® applied directly to the heart. 

In a number of cats the kidneys, loops of intestine and hind limbs ivere 
perfused. The perfusion method was essentially the sarnie as that used by 
Sherrington and Sowton.® The free end of the arterial cannula was con- 
nected to a short rubber tube leading from a reservoir containing a Einger’s 
solution, modified by adding defibrinated blood from the animal. It was kept 
in a water-bath at 38.5° C. and oxygenated by passing air through it. The 
perfusion pressure varied from 60 mm. of mercury to 100 mm. but was kept 
practically uniform throughout each experiment, maintained by the rate of 
flow of air bubbling through the perfusion fluid. The excess air was allowed 
to escape through a mercury valve which supported the desired pressure. 
During the escape of air through the valve the pressure would fall 4 mm. 
of mercuiy. This variation occurred about every five to ten seconds. Sodium 
phenobarbital dissolved in the perfusion mixture 0.1 gm. per ml. was injected 
into the perfusate near the arterial cannula. Such injections had no effect 
upon the perfusion pressure as this was equalized by the escape of air through 
the mercury valve. 

The drops of perfusion fluid, flowing from a glass cannula placed in the 
vein leading from the organ, were recorded on the kymograph by means of 
a receiving and a recording tambour. 

The effect upon urine secretion was noted in a number of cases. The 
flow was recorded by placing metal cannulas into the ui’eters. Sodium 
phenobarbitaP was always injected, except as previously stated, dissolved in 
Einger’s solution, 0.1 gram per ml. Phenobarbital* in the few imstances 
studied ivas dissolved in ethyl alcohol 0.1 gm. per ml. alcohol. 

In the cats and dogs these injections were made directly into the exposed 
femoral vein. In the rabbits the drugs were injected into the lateral ear vein. 

RESULTS 

The Effect upon the Intact Heart Muscle . — ^If the blood pressure records 
are studied closely it will be noted that the heart rate was slowed in all 
records in which large doses were used. The average sloiving of heart rate 
in dogs by 0.1 gm. sodium phenobarbital was 6.1 per cent; in the rabbits 
the same dose caused a slowing in heart rate of 8.1 per cent. A slowing 
equivalent to that produced in dogs by 0.1 gm. was produced in rabbits by 
50 mg. of sodium phenobarbital. In the dogs 0.2 gm. sodium phenobarbital 
decreased the rate 13.3 per cent, and 0.4 gm. caused an average slowing of 
28.8 per cent. As this effect was not influenced by the cutting of the vagi. 


•The preparations used were presented to us by the Winthrop Chemical Company. 
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the question therefore arose as to what effect sodium phenobarbital and 
phenobarbital may have upon the heart muscle itself. 

The hearts of both cats and dogs were plethysmographed. It Avas noted 
that small doses, 25 mg. in cats and 50 mg. in dogs, had no effect upon the 
heart Amlume. Mfty mg. in cats and 0.1 gm. in dogs, when injected intra- 
venously, caused an increase in the volume of the heart, i.e., the heart dilated. 
Larger doses produced further dilation but in our experiments never caused 
cessation of heart beat. Mg. 1 is presented as typical of all such experi- 
ments. A cat weighing three kilograms rvas anesthetized with urethane. The 
thorax Avas opened and the heart, exposed under artificial respiration Avith 
as little loss of blood as possible, was placed in a glass oncometer and the 
contractions recorded. The doAAoi stroke shoAvs the systolic and the up stroke 
tlie diastolic contraction, any change in the curve upAvard indicates increased 
volume of the heart. At 1, 0.2 gm. sodium phenobarbital Avas injected into 
the external jugular vein. There resulted immediately a fall in blood pres- 
sure accompanied by an increase in the volume of the heart. Similar changes 
Avere noted in both cats and dogs. 

The effect of these drugs upon the contractile poAver of both the auricles 
and ventricles Avas also studied. Small doses had no effect upon either the 
auricles or A^entrieles ; larger doses caused practically complete cessation of 
contraction of the auricles and marked decrease in the length of the excur- 
sions of the ventricles and also a decreased rate of beat. (See Mg. 2.) lu 
Mg. 2, a dog Aveighing 14 kilograms Avas anesthetized Avith paraldehyde and 
cardiographs Avere attached to both auricles and A'^entricles. At 1, 0.4 gm. 
sodium phenobarbital dissolved in 4 ml. Einger’s solution Avas injected into 
the femoral vein. Shortly thereafter the auricles ceased beating, the ven- 
tricles continuing to beat but at a much sloAver rate and Avith decreased force. 
Sodium phenobarbital, like most drugs, Avas found to be more toxic to the 
auricles than to the ventricles. Upon hearts so depressed Ave tried the effects 
of various so-called cardiac stimulants. Large doses of camphor, 20 ml. of a 
saturated solution, in Einger’s Avei’e rapidly injected intravenously Avithout 
effect. LikeAvise 8 mg. strychnine sulphate were injected intravenously Avith- 
out effect. Adrenalin chloride on the other hand injected intravenously al- 
Avays markedly increased the force and rate of contraction. In Fig. 2 at 2, 
1 ml. of a 1:10,000 solution of adrenalin Avas injected intravenously after 
section of both vagi. An immediate escape of the heart from the action of 
sodium phenobarbital Avas noted. The reverse condition AAdll be seen in Fig- 
0 , in AAdiieh the same animal Avas used, the adrenalin chloride being injected 
before the sodium phenobarbital. In this instance 1 ml. of a 1:10,000 ad- 
renalin chloride solution Avas injected at 1 and 0.4 gm. sodium phenobarbital 
dissolved in 4 ml. Einger’s solution Avas injected at 2. The sodium pheno- 
barbital even in the presence of adrenalin Avas able to sIoav the rate and 
decrease the force of the heart beat. Similar results Avere obtained Avith 
phenobarbital. It must be admitted that a part at least of the fall in blood 
pressure may be dire to the effect of sodium phenobarbital and phenobarbital 
upon the heart muscle itself. 
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The Effect of Sodium Phenobarhital upon the Volume of the Limb, Kidney, 
Spleen and Intestine. — ^In order to determine whether or not the fall in blood 
pressure brought about by sodium phenobarbital injection is the result of a 
weakened myocardium only, or whether the vascular system is also involved, 
the limb, kidney, spleen and intestine were plethysmographed to see if any 



Fig. 4. — Dog, 12 kilograms, paraldehyde anesthesia, artificial respiration. 2, Record of 
volume of kidney ; 3, volume of spleen, and 5, volume of limb, -h Blood pressure record ; 6, 
time in fifteen second intervals and aero blood pressure, 0.2 gn?. sodium phenobarbital 
injected intravenously. The blood pressure wrote 8 mm. in advance of all plethysmograph 
writing points. Up stroke of plethysmograph record indicates increased volume of organ, 
down stroke decreased volume of organ. 




I ij it I , 















T. 


Fiff. 5. — Dost. IG.4 kilograms, paraldehyde anesthesia. 2, Record of volume 'Sidney . 
S, blood pressure: -}, volume of limb: 5, volume of intestine: fi, time in fifteen 
and zero blood pressure, and 7, point and duration of inj^tion of 0.- ^ sM 

phenobarbital injected intravenously. Up stroke increase m volume, down stroke decreas 
volume of organs. 



^^UyIL■.M I'ULXOlUBUll'Al. AXU PIIIJNOBAHUITAL 


637 


change iu volume occurred during the fall in blood pressure. In the animals 
so studied with two e.xceptious, sodium phcnobarbital produced an increase 
in limb volume and a decreased volume of the spleen, of the kidney and 
usually of the intestine. In two animals the kidney increased in volume and 
the limb decreased rvith all the injections. Figs. 4 and 5 show the usual 
results. In Fig. 4, the blood pressure and the volumes of the kidney, spleen 
and limb were recorded. It will be noted that the kidney and spleen mark- 
edly diminished in volume while the limb increased. A similar condition 
is seen in Fig. 5. In this case the kidney and intestine decreased in volume 
simultaneously with a fall in the blood pressure and marked dilation of the 
limb. The dog in Fig. 4, weighed 12 Idlograms and was under artificial res- 
piration; the one used in Fig. 5, weighed 16.4 kilograms. Both animals re- 
ceived 0.2 gm. sodium phcnobarbital dissolved iu Ringer’s solution intra- 
venously at 1. 





Fig. 6. — Same as Fig. 4. 3, volume of kidney; 4, volume of limb; J, blood pressure; 6, 
tinie Interval in dftecn seconds and zeio blood prcssuic, and 7, point and duration of Injection. 
■^•-2 ml. ethyl alcohol injected intravenously, i, 2 ml. ctiiyl alcohol in uhicii has been dls- 
sol\ca 0.2 gm. phcnobarbital injected intravenously. 


Fig. 6 is presented to show the effect of phcnobarbital upon the volumes 
of the kidney and limb. The results are similar to those obtained with sodium 
pheuobarbital. The same animal from which Fig. 4 was made was used, 
artificial respiration being continued throughout the experiment. At 1, 2 
ml. ethyl alcohol were injected intravenously and at 2 an equal amount of 
alcohol containing 0.2 gm. phcnobarbital. In 2, a temporary decrease in limb 
volume is noted, due to the sudden fall in blood pressure (passive constriction) 
but this is quickly compensated for, by an active increase iu volume. The 
Iddney decreased in volume after each injection. Both kidney and limb vol- 
umes returned to normal later, which fact docs not appear in the record. Ac- 
tive dilation of the vessels of the limb seems to result from administration of 
sodium phcnobarbital and pheuobarbital. 
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The Effect of Sodium Phenoharbital Injected into the Perfusate upon the 
Vessels of the Excised Limb, Kidney and Intestine. — In order to determine 
if sodium plienobarbital has a peripheral action upon the vessel wall, experi- 
ments were performed in which the limb, kidney and loops of intestine were 
perfused with Ringer’s solution containing defibrinated blood. The sodium 
plienobarbital was dissolved in the modified Ringer’s solution and was in- 
jected into the perfusate through the rubber tubing near the arterial cannula. 
Pigs. 7, 8 and 9 are records showing the effect of such injections upon the 
rate of flow of the perfusion fluid from the limb, kidney and intestine re- 
spectively. In Pig. 7, the gracilis, adductor fenioris and semimembranosus 
muscles of the cat were perfused through the ramus muscularis branch of 
the femorahs artery^ at a pressure of 60 mm. of mercury. At 1, 0.2 gm. 
sodium phenoharbital dissolved in 2 ml. blood Ringer’s solution was injected 
into the perfusate. The rate of flow increased suddenly from 22 to a maxi- 
mum of 58 drops per thirty seconds or an increase of 164 per cent. These 
results were unvariable. The blood vessels of the limbs of two animals simi- 
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Fig*. 7. — Muscles of a cat perfused with 38.5* C. Rinjjer’s solution containing deflbrinated 
blood. Perfusion pressure 60 mm. of niercui'y. Top record rate of flow of fluid from the 
muscles in drops. Middle record time in thirty second intervals. Bottom record, at 1 , 0.- 
gm. sodium phenoharbital dissolved in 2 ml. of the perfusion fluid was injected into the per- 
fusate. 


larly treated, responded by a decreased flow of the perfusion fluid. The 
effect upon the kidney vessels differed from that upon the vessels of the 
limb. In Pig. 8, a cat’s kidney was perfused at 90 mm. of mercury pressure. 
At 1, 0.2 gm. sodium phenoharbital was injected into the perfusate. There 
was an immediate increase in rate of perfusion flow, from 26 to 32 drops per 
thirty seconds which quickly decreased to ten drops for the same period. 
This vasoconstriction was followed later by a prolonged vasodilation in which 
the maximum rate of flow was 50 drops per thirty seconds, an increase of 
almost one hundred per cent. This change in blood flow with large doses 
was quite uniform throughout the experiments. The first increase was not 
due to increased pressure resulting from the injection but was due to the 

effect of the drug itself. , _ • 

The results from perfusing the loop of intestine were uncertain. Usually 
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a decreased rate was observed. 9 is one in which a definite constriction 

was obtained. One-fifth gm. sodium phcnobarbital dissolved in 2 ml. solution 
was injected into the perfusate. The rate of flow immediately decreased 
from 70 to 30 drops per thirty seconds or a decrease of 57 per cent. 

The Effect of Sodium Phcnoharbital upon the Secretion of Urine. — ^Al- 
though phcnobarbital has an effect upon the kidneys, in the few animals 
tested it appeared to have no direct action on urine secretion. Fig. 10, is a 
record from a 14 kilogram dog in which sodium phcnobarbital 0.3 gm. was in- 
jected at 1. There was a temporary cessation in the secretion due, we bebcve, 
to the fall in blood pressure and not to a direct effect upon the kidney. How- 
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Fig. 8.— -Cat's kidney perfused ’with 38.5* C. Ringer's solution contalnins?: blood. Per- 
fusion preiauro was 50 mm of mercurj-. Top record flow of fluid from the kidney in drops; 
middle record ttme m flve second tnten'aU and bottom record, at l, 0.2 eiru sodium pheno- 
barbitai ivas injected into the perfusate. S, contiouaiion of A, 
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Fig. 9. — Loop of cat’s intestine perfu^-eti with Ringer's solution containing blood. Per- 
fusion pres^re was 90 mill, of mercury and temperature of the fluid 2S.o* C. Top record 
now or fluid from loop of intestine m drops, middle record time in thirty seconds, bottom 
record at h 0.» gt”. sodium phenobarbitai was injected into the perfusion system. B, con- 
tinuation of . 1 . 


evet', in those cases iu tviiiclj the blootJ pressure remained perniaueutiy lotv 
alter repeated small injectioas or after the injection of a Jar^e tio^e, the 
secretion of urine was xisnally diminished and in some eases anuria resulted. 
This again we believe to be due to the effect of sodium phenobarbitai upon, 
the blood pressure and not upon the kidney. Although sodium pheuobarbital 
in large doses as in perfusion experiments is capable of causing vasoconstric- 
tion of the ves'icls of the kidney, it does not seem possible that when given 
l»y mouth it can be sufficiently concentrated to interfere with the urine 
secretion. 
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DISCUSSION 

Many of the earlier writers believed that the heart rate ivas accelerated 
under the influence of phenobarbital and sodium phenobarbital. With our 
results on experimental animals Ave have been unable to confirm this. We 
found as the usual effect that the heart rate is sloAved, the heart’s force is 
diminished and that the heart itselt is dilated slightly ivhen acted upon by 
sodium phenobarbital. There appears to be a greater depression of the 
cutaneous vessels than of the visceral vessels and that the' vessels of the limb 
dilate while those of the intact intestine, kidney and spleen constrict. How- 
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Fi£r. 10. — Doff, 14 kilograms, paraldehyde anestlxesia. Top record blood pressure 
mercury manometer, bottom record 5, time in fifteen second intervals and zero blood pressure. 
Records 3 and are the rate of flow of urine from the left and right kidneys respectively. 
1, 0.3 gm. sodium phenobarbital injected intravenously, • 


ever, the perfusion experiments show that the vessels of the kidneys may 
also dilate and those of the limb may constrict. 


SUMMARY- 

1. Phenobarbital and sodium phenobarbital, Avhen injected intravenously, 
cause sloAving of the heart rate and decrease of the force of the heart beat. 

2. Phenobarbital and sodium phenobarbital, injected intravenously cause 
slight dilation of the heart. 

3. Phenobarbital and sodium phenobarbital, given intravenously usually 
decrease the volume of the spleen, kidney and loop of intestine, but cause an 
increase in volume of the limb. 
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4. Perfusion exiicrimcnts of tUe Iddney, limb and loop of intestine show 
the action of sodium phenobarbital to be peripheral and not central in origin. 

5. Perfusion experiments on the Iddney and limb show that sodium phcno- 
barbital may cause dilation of the vessels in these organs as well as constric- 
tion. 

6. Sodium phenobarbital in moderate doses has no direct action upon the 
secretion of urine, althougli if given in large doses the resulting fall in blood 
pressure -is capable of decreasing the urine secretion even to the point of 
causing anuria. 
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SYNBEGISTIC AN.VLGESIA ^VND iVhfESTIlESIA WITH SPECIAL 
EEPEEENCE TO ILAGNESTOM SUEPHATB, ETHBE. 
mOEPHINE AND NOVOCAINE* 


Bv J.VMES T. Gwathmey, M.D., and CaAiii.Es W. HoorEu, JI.D., New Yobk City 


T he lata Samuel J. Meltzer entertained and defended the view that the 
phenomena of life are not simply the outcome of a single factor of e.Y- 
citation, but that they are the results of a eonipromise between two an- 
tagonistic factors, the fundamental forces of life-— e-Ycitation and inhibition. 
In a series of experiments on the effects of intracerebral injections of solu- 
tions of various salts carried out in 1898, Meltzer observed that an intra- 
cerebral injection of two drops of a 5 per cent solution of magnesium sulphate 
produced complete anesthesia and relaxation of the animal lasting several 
hours. On the basis of the hypothesis that magnesium is an inhibitory factor 
in tho life phenomena, this obsciwation led to a prolonged experimental study 
of the eifects of magnesium salts on the animal body and to many publications 
on this subject. In their first publication in 1905, Meltzer and Auer made the 
general statement that the salts of -magncsinni are capable of inhibiting the 
entire nervous system, and assumed in particular that these salts are also 
capable of producing anesthesia and other inhibitory effects on the central 
nervous system. They found that after an injection of a proper dose of a 
solution of magnesium sulphate the animal loses for some time all reflexes 
and signs of sensibility, while the respiration remains intact, Thi.s first pub- 
Uoation led to an extensive literature on the subject. Some of the writers 
insisted that magnesium e.xerts only a curare-like action, that is, tho salts 

•EVom the Department of Experimental Medicine, H. A. Met* Laboratories, 
deceived for pobllcatlon. November 20. 1921. 
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paralyze the motor nerve endings to such a degree that the animal is in- 
capable of responding to any stimulation ; ' in other words, that the animal 
which appears to be anesthetized is actually conscious during the operation 
and feels all the pain inflicted on it, but is incapable of manifesting its sen- 
sations on account of the complete paralysis. Meltzer and his eoworkers 
labored for many years to establish magnesium sulphate as an anesthetic 
agent. They investigated the effect of magnesium salts on animals and in a 
comparatively considerable degree also on human beings by different modes 
of administration: by intravenous, intraspinal, intramuscular and subcutaneous 
injections. In aU modes of administration the effect was found to be un- 
mistakably depressing in character. They found among other things that 
the hypodermic injection of a concentrated solution of magnesium sulphate 
had a profound depressing effect upon the nenvous system witliout any pre- 
ceding excitation. The subcutaneous injection of magnesium sulphate never 
led to an immediate or late appearance of diarrhea or more frequent stools. 
The salt is eliminated to a great extent through the kidneys. They further 
observed that calcium antagonizes tlie abnormal activity of its three inorganic 
associates in the animal body, sodium, potassium and magnesium, be the ac- 
tivity an over-inhibition of an over-excitation. 

In 1916, Peck and Meltzer employed magnesium sulphate clinically as an 
anesthetic in man. These observations proved conclusively that the state of 
anesthesia which is produced by injection of magnesium sulphate is actually 
anesthesia, that is, in this state sensation as well as consciousness are tem- 
porarily abolished. They found that the anesthesia may or may not be ac- 
companied by a pronounced paralysis of the endings of the motor nerves of 
a gi’eat part of all skeletal muscles. The central effect, especially the effect 
on the sensation of pain and on consciousness, can be attained with a smaller 
dose of magnesium sulphate than that which is required for a paralysis of 
the motor nerve endings. The central effect also appeared to set in sooner 
than the peripheral one. 

I. SYNERGISTIC ACTION OF MAGNESIUII SULPHATE AND ETHER 

Meltzer and Auer, 1918-14, made the surprising observations that after 
the intramuscular, injection of one-half or less of the anesthetic dose of 
magnesium sulphate, rabbits and dogs are readily and deeply anesthetized 
by inhalations of small doses of ether which are insufdcient to anesthetize 
normal animals. They found the anesthetic dose of magnesium sulphate by 
intramuscular injection to be about 1.2 grams per kilo for the rabbit and 
between 1.75 and 2 grams per kilo' for the dog. In the experiments which 
they I'eported, rabbits were given 0.6 gram (or less) and dogs 0.8 gram (or 
less) per kilo; with these small doses the animals were only slightly affected; 
if ether was insufflated eight or ten minutes after such an injection, the 
animals became deeply anesthetized. The dose of ether which was sufficient 
to cause deep anesthesia was hardly a tenth of the dose which was otherwise 
required for a similar deep anesthesia without the help of magnesium sulphate. 
Each experiment consisted of a series of three animals ; for example, one dog 
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received 0.8 gram maguesiuoi sulphate per kilo, aiiotlier inhaled a small dose 
of ether, and the third inhaled an equal amount of ether after it had been 
injected with 0,8 gram magnesium sulphate per kilo. The ether was ad- 
ministered simultaneously to the seeond and third animals by means of 
camtulae of equal size from the same ether flask. The flrst and second ani- 
mals were only slightly affeoted. The third animal always became deeply 
anesthetized, and the course of the anesthesia was as follows; if a stream of 
air containing about 3 per cent ether was administered, deep anesthesia de- 
veloped after a few minutes, in which the abdomen or pleural cavity could 
be opened, the parietal peritoneum or parietal pleura scratched and the 
sciatic nerve exposed, taken up on a thread and torn, without a sign of pain 
sensation or other reaction. In the first stage the lid reflex remained quite 
prompt and sometimes short, apparentl}’- spontaneous winlciag motions oc- 
curred; irritation of the central end of the vagus caused cessation of breath- 
ing which was proceeding regularly; irritation of the sciatic gave a strong 
normal contraction of its muscle group. Soon every reaction upon irritation 
of the sciatic disappeared. Sy ihe adminisiraiion of smaller doses of mag- 
nesium sulphate and ether the first stage anesthesia was reached and main- 
tained, that is, complete lack of sensation and the necessary general relaxation ' 
for all surgical procedures with the maintenance of special reflexes and with- 
out any peripheral paralysis. ’Meltzer and Auer (1913-14), iu collaboration 
with Peck and Elaberg, employed the combination clinically in seven cases. 
The patients were given from 0.4-0,6 gram magnesium sulphate per kilo in- 
tramuseulariy, which was le.ss than half of the effective dose. The ether was 
administered by endotracheal insufflation. In no case did the patients retain 
a spark of consciousness even when the concentration of ether in the in- 
sufflation was about one-sixth of the concentration usually employed. In all 
the eases there was complete rela.xation of the muscles and in no case was 
there even the slightest indication of p.iin while operating in deep, sensitive 
places, as for example in radical breast amputations or radical removal of 
e.xtensive, deeply located gland swellings in the neck or laparotomies with 
manipulation of the parietal peritoneum or gall bladder. With small doses 
of magnesium sulphate and very lightly maintained ether insufflation, there 
was often present a certain degree of lid reflex, even at times a spontaneous 
movement of the Bds, without the slightest reaction to the operation on the 
part of the patient. In such cases the patient awoke shortly after the inter- 
niption of the administration of ether and the removal of the insufflation 
lube, but he could in no way remember the proceedings during the operation. 

In order to determine in a quantitative way the extent of the synergism 
between magnesium stdphate and ether we have applied a technic described 
by Hooper and Becker, 1924, in which the dntgs are injected intravenously 
into albino rats kept under uniform conditions. We have found that the 
intravenous administration of less than one-half the anesthetic dose of mag- 
nesium sulphate combined with approximately oue-niuth the anesthetic dose 
of ether produces surgical anesthesia without increasing the toxicity of the 
eoniMnation. ' 
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EXPERIMENTAL PROCEDURE 

Healthy, nonpregnant albino rats weighing approximately 150 grams ivere 
employed. The rats were obtained from one source and were kept on a 
constant well-balanced diet* for at least two weeks before the tests. They 
were fasted for from sixteen to twenty hours immediately before the injec- 
tion of the drugs when they were weighed and the doses administered per 
kilo body weight. Water was supplied during the fast period. The solutions 
of the drugs in distilled water were injected into the saphenous vein at the 
rate of twelve to fifteen seconds for every 0.1 c.c. The anesthetic dose was 
considered to have been reached when the application of a pencil point to 
the eyeball caused no refiex action of the eyelids. The injection was continued 
at the same rate until the animal stopped breathing when it was assumed the 
minimal lethal dose had been reached. 


Table I 


Anesmietio and Minimal Lethal Doses op' Ether and Magnesiuji Sulphate Alone or 
IN Combination when Injected Intilwenously into Albino Eats in G per cent Aqueous 

Solutions 



anesthetic dose 

MINIMAL LETHAL DOSE 


Avcrago 


Average 

Ether 6.0% 

NaCl 0.6% 

mg. per kg. 

646 

8S7 

627 

706 

693 

905 

mg. per kg. 

744 

mg. per kg. 
1985 

2112 

1742 

1853 (recovered) 
1755 

1905 (recovered) 

mg. per kg, 

1892 . • 

MgSO.i 6.0% 

180-190 
(10 rats) 

185 

190 

(10 rats) 

100 

Ether 6.0% 

MgSO.i 6.0% 

180 (90 of each) 
170 (So of each) 
192 (96 of each) 
140 (70 of each) 

172 (86 of each) 

170.8 

(85.4 of 
each) 

316 (158 of each) 
392 (196 of each) 
346 (173 of each) 
344 (172 of each) 

.324 (162 of each) 



It will be seen from the table that the anesthetic dose of 6.0 per cent 
ether is 744 milligrams per kilo body weight and the minimal lethal dose 1892 
milligrams. The anesthetic dose is 39.3' per cent of the minimal lethal dose. 

The anesthetic dose of 6.0 per cent magnesium sulphate is 185 milligrams 
per kilo body weight and the minimal lethal dose 190 miUigi’ams. The anes- 
thetic dose is 97.4 per cent of the minimal lethal dose. 

The anesthetic dose of a water solution containing 6.0 per • cent ether 
and 6.0 per cent magnesium sulphate is 170.8 milligrams and the minimal 
lethal dose is 344.4 milligrams. The anesthetic dose is 49.6 per cent of the 
minimal lethal dose. 

Synergism may be defined as the reciprocal augmentation of the action 
of one drug by that of another. This augmentation's not due to a simple 


•Hyaienio Laboratory (U. S. P. H. S.) diet. A mixture composed of '"'hoje wheat flour, 
53.5 per cent; com meal, 10 per cent; skim milk powder, 33 per cent; calcium carbo , 
0.5 per cent ; sodium chloride, 1 per cent ; and cod liver oil, 2 per cent. 
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sujumatioa of similar pharmacologic actions because the effect prodnocd is 
altogether too pronounced. 

The table shows that the anesthetic action of ether and magnesium sul- 
phate is definitely synergistic when injected in combination into the saphenous 
vein of the albino rat as a water solution containing 6.0 per cent ether and 
6.0 per cent magnesium sulphate. The anesthetic dose, 170.8 milligrams, con- 
tains SS.d milligrams of ether and magnesium sulphate respectively in combi- 
nation; 85.4 milligrams ether is 11.5 per cent of the anesthetic dose of straight 
6.0 per cent ether (744 milligrams) and 85.4 milligrams magnesium sulphate 
is 46.2 per cent of the anesthetic dose of straight 6.0 per cent magnesium 
sulphate (185 milligrams). The total per cent is 57.7 per cent of the com- 
bined calculated anesthetic dose. The anesthetic dose of the combination, 
170.8 milligrams, represents only 57.7 per cent of the calculated amount re- 
quired for anesthesia when the drugs are administered singly. In other 
words there has been a reciprocal potentiation of the anesthetic action by 
oomhining magnesium sulphate and ether amounting in this case to approxi- 
mately 73.5 per cent. ATe obtained anesthesia with 170.8 milligrams per 
Icilo body weight of the combination. If magnesium sulphate and ether were 
not synergistic in producing anesthesia, a dose of 206 milligrams would have 
been required. 

The toxicity of ether and magnesium sulphate is apparently additive 
when injected in combination into the saphenous vein of the albino rat as a 
water solution containing 6 0 per cent ether and 6.0 per cent magnesium 
sulphate. The minimal lethal dose 344.4 milligrams contains 172.2 milligrams 
of ether and magnesium sulphate respectively in combination; 172.2 milli- 
grams ether is 9.1 per cent of the minimal leth.al dose of straight 6 per cent 
ether (1892 milligrams) and 172.2 milligrams magnesium sulphate is 90.6 per 
cent of the minimal lethal dose of straight 6 per cent magnesium sulphate (190 
milligrams). The total per cent is 99.7 per cent of the combined calculated 
minimal lethal dose. The toxicity of ether and magnesium sulphate in com- 
bination is not potentiated. It is a simple summation of the toxieities of the 
Uvo compounds. The conclusion may therefore be drawn that ether and 
magnesium sulphate act synergistically in producing anesthesia without pro- 
ducing any increase in toxicity. 

II. LOOAI. REACTIONS ROLLOWING THE HYPODERMIC INJECTION OP CONCENTRATED 
MAGNESIUM SDIA>HATE SOLUTIONS 

Meltzer and Auer, 1905, and others state that the subcutaneous injection 
of concentrated magnesium sulphate solutions into animals may produce 
.abscesses. They further state that in their experiments no aseptic precau- 
tions were taken. In our experiments it has been found that abscesses ra.ay 
be avoided by the employment of sterile solutions of chemically pure mag- 
nesium sulphate, with asepsis at the time of the injection. AVe have injected 
sterile 25 or 50 per cent water solutions subcutaneously or intramuscularly 
into rats appro.ximately 350 times and have followed over 10,000 hypodermic 
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injections of the ampuled solution (2 c.c. 50 per cent solution) into human 
beings without the produetion of a single abscess or severe tissue reaction. 

B-^CTERIOLOGIC tests. — The following bactcriologic tests show that 25 per cent or 
50 per cent solutions of magnesium sulphate have little or no germicidal action and tliat con- 
taminated solutions are not readily sterilized by boiling. 

A heavy suspension of an old broth culture of spore-bearing organisms originally ob- 
tained from soil was made in ten cubic centimeters of distilled water. 

1. Control. One cubic centimeter of the bacterial suspension was added to fifty cubic 
centimeters of distilled water and thoroughly mixed. The diluted bacterial suspension was 
placed in resistant glass ampules and sealed. The ampules were then submerged in boiling 
water 120 minutes (2 hours). Dextrose broth and dextrose agar cultures were then made 
from the ampuled solution and "incubated at 37° C. 

Result. — Heavy growth in all tubes within forty-eight hours. 

2. One cubic centimeter of the bacterial suspension was added to fifty cubic centimeters 
of a 25 per cent magnesium sulphate solution in distilled water and tlioroughly mixed. The 
mixture was placed in resistant glass ampules and sealed. The ampules were then submerged 
in boiling water, five ampules each, for fifteen, thirty and 120 minutes respectively. Dex- 
trose broth and dextrose agar cultures were then made from the ampuled solution and in- 
cubated at 37° G. 

Result. — Heavy growth in all tubes within forty-eight hours. 

3. One cubic centimeter of tha bacterial suspension was added to fifty cubic centimeters 
of a 50 per cent magnesium sulphate solution in distilled water and thoroughly mixed. The 
mixture was placed in resistant glass ampules and sealed. The ampules were then submerged 
in boiling water, five ampules each, for fifteen, thirty and 120 minutes respectively. Dex- 
trose broth and dextrose agar cultures were thou made from the ampuled solution and in- 
cubated at 37° C. 

Result. — Heavy growth in all tubes within forty-eight hours. 

As shown above, the spore-bearing organisms used in tiiis test withstand 
boiling temperature (100° C.) under slight presure for at least two hours in 
the presence of either a 25 per cent or a 50 per cent ivater solution of mag- 
nesium sulphate. 

III. THE SIMULTANEOUS ADMINISTRATION OP MAGNESIUM SULPH.A.TE 

AND MORPHINE 

The combination of magnesium sulphate with morphine, in anesthesia, 
was first suggested by Pellini, who in association with Gwathmey, 1921, deter- 
mined the effect of this combination by carrying out a sufficient number of 
dog experiments to prove that one-eighth grain of morpliine dissolved in 2 
c.c. of a 25 per cent sterile solution of chemically pure magnesium sulphate, 
given by hypodermic injection and repeated twice at half-hour intervals, 
analgized the animals sufficiently for a full force of an artery clamp to be 
placed anywhere on the skin without producing any sign of pain. The control 
animals given the same amount of morphine in plain water were not analgized 
to anything like this degree. 

After numerous clinical observations, Gwathmey established the fact that 
morphine may be given in a 50 per cent sterile solution of chemically pure 
magnesium sulphate instead of plain water and that in this combination the 
therapeutic value of morphine is increased from 50 to 100 per cent. • To illus- 
trate : one-eighth grain of morphine dissolved in 2 e.e. of sterile 50 per eent 
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magnesium sulphate solution, intiamuscularly injected, will relieve pain for 
from ten to thirty hours, as compared \vith Uvo to four hours with morphine 
alone. He states that magnesium sulphate when used as a synergist, exerts 
no deleterious effect on any of the tissues or organs of the body, including 
the respiratory center. It seems to act mechanically with morphine, holding 
it in contact with the tissues longer than the morphine alone is able to main- 
tain such contact. With ether, and with nitroms oxide and oxygen it acts hy 
deepening or increasing the effect, rather than by prolonging it. When mag- 
nesium sulphate is used with ether, the latter may be out one-third to one- 
half in amount. When magnesium sulphate is used with nitrous oxide and 
oxygen, the oxygen may be considerably increased and the nitrous o.xide 
decreased. 

Gwathmey, 1924, holds that the difficulties experienced with the usual 
inhalation anesthesia are the lack of relaxation essential for many surgical 
procedures, and the after-effects of nausea, vomiting, and gas pains, induced 
by morphine when used alone. By the addition of magnesium sulphate to 
the preliminary, morphine medication, a better relaxation is obtained and the 
nausea, vomiting, and gas pains are much reduced, if not entirely eliminated. 
If on the other hand, no allowance is made by the anesthetist, and if a third 
stage anesthesia is superimposed upon the analgesia induced by preliminary 
medication, the patient is immediately plunged into the danger zone and 
possibly into a condition of shock from the inhalation anesthetic. The same 
degree' of relaxation can be obtained with perfect safety by maintaining the 
first stage of inhalation anesthesia, thus removing the patient from tiie danger 
zone by the second and third stages of anesthesia, aeoomplishing analgesia 
ivith unoonseiousness. This condition is approximated by using morphine with 
magnesium sulphate as the analgesic, and inducing unconsciousness with ni- 
trous oxide, ethylene and oxygen. 

The hypodermic injection of morphine is occasionally followed by some 
nausea, which is much more frequently present during recovery from the drug. 
Evidently the effect of the magnesium sulphate abolishes this delayed un- 
toward ofCeat of morphine. It is well known that the preliminary administra- 
tion of morphine abolishes the stage of excitement and is a potent factor of 
safety, since over 90 per cent of all deaths occur in the first five minutes of 
.any inhalation anesthesia. The preliminary injection of morphine renders 
the anesthesia easier, smoother, and safer. The nausea and vomiting come 
on later as the effect is wearing off, and are sometimes most disastrous. By 
using magnesium sulphate with morphine, the morphine effect is i-etained 
during the time the patient is emerging from the inhalation anesthesia, and 
nausea and vomiting are eliminated, as a state of analgesia still e.xists. Wound 
and gas pains are likewise reduced to a minimum and quite often are entirely 
eliminated. 

The following case from A. V. S. Lambert’s service of the Presbyterian 
Hospital, New York, illustrates the difference between magnesium sulphate 
and plain water when used with morphine. 
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“No. 46241 ]?. — Badly lacerated wound of leg, gas infection, opened iride Deeemlier 
first, gastrocnemius severed. 

December . Duration^ hours 

2nd. 1:15 a.ji. MoiTohino 1/5, MgSO^ 2 c.c. 25%, quiet until 5... 5 

6:15 A.ii. Morphine 1/12, MgSOj 2 c.c. 25%, no pain all day 18 

The magnesium was now discontinued. Morphine alone used. 

3rd. 1:30 P.ii. Morphine 1/6, pain in two hours 2 

3:25 P.JI. Morpliine 1/6, pain at 6:40 p.m 3% 

The magnesium was again added to the morphine. 

6:55 PAI. Morphine 1/6, MgSO^ 25%, 2 c.c. no pain till next day..., 23 

4th. 5:00 P.M. Morphine 1/10, MgSO j 2 c.c. '25%, no pain till next A.il 17 

5th. 10:15 AAi. Morphine 1/10, MgS04 3 c.c. 25%, quiet all day 10 

8:15 P.M. MgS04 3 c.c., very good night 19 

6th. 3:50 P.si. MgS04 3 c.c. 25%, severe pain after 3 hours ;.. 3 

6:15 PJU. Morphine 1/8, MgS04 2 e.c. 25%, jerking of leg in 2 hours 2 

9:15 PAT. Morphine 1/8, MgS04 2 c.c. 25%, quiet night 19 

The patient required one hypodermic of morphine 1/10 to 1/6 and MgS04 2 e.c. 25 per 
cent each day after this until December 13. Codeine and morphine alone did not give relief.” 

From the above protocol it may be concluded, that when the magnesium 
sulphate (2 to 4 e.c. of a 25 per cent chemically pure solution) is used ivith 

morphine, the value of the morphine is increased 50 to 100 per, cent. By 

either increasing or repeating the dose of morphine with sterile water, its 
action is intensified but not prolonged, as when used with magnesium sulphate. 

Smythe, 1923, employed three hypodermic injections of one-eighth grain 
of morphine dissolved in 2 c.c. of a 25 per cent solution of magnesium sulphate 
given at twenty minute intervals as a preliminary to novocaiue and nitrous 
oxide-oxygen anesthesia, for general operations. He states that the patient 
is neither frightened nor apprehensive- concerning the operation or its out- 
come. The stage of induction is greatly shortened and there is rarely a period 
of excitement. Forty per cent of the patients thus prepared did not require 
an analgesic after operation. The record of the nurse and bedside notes show 
that the patients go on an average four times as long after an operation before 
an analgesic is required as patients who are given morphine dissolved in 
sterile water alone. The appetite returned earlier in patients operated upon 
when magnesium sulphate had been employed, because of the absence of 
pain and restlessness incident to the trauma inflicted at operation. 

King, 1923, recommends two or three hjrpodermie injections of one-eighth 
grain of morphine dissolved in 2 c.c. of the 25 per cent solution of magnesium 
sulphate repeated at one-half hour intervals as a preliminary medication for 
novocaine anesthesia in tonsillectomies. He states that the magnesium sul- 
phate in combination with the morphine produces an analgesic action, so that 
a small amount of the local anesthetic is very eifective. 

"Weston and Howard, 1923, have injected 2 c.c. or more of a 50 per cent 
solution of the salt ivithout morphine subcutaneously and intramuscularly 
more than a thousand times in mental cases with no local pain or sloughing. 
They state the sedative action occurs in fifteen to thirty minutes and the 
patient sleeps five to seven hours. In a few instances the patient became 
quiet but did not -sleep. It was found to be a very good substitute for mor- 
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phine and hyoseine. In 82.7 per cent of tlie eases it was effective. In 6 per 
cent the dose was repeated before sedation occurred. In 11 per cent no 
effect was noted even after three or more doses. They further state the salt 
is quite harmless in the dose necessary to produce sedative effect and can be 
given liberally when necessary. 

Lederer, 1924, in an article entitled synergistic analgesia as employed in 
the first 1000 cases about the head and neck, advocates the use of three intra- 
muscular injections of one-eighth grain of morphine dissolved in 2 c.c. of a 
25 per cent solution of magnesium sulphate with a rectal instillation contain- 
ing equal parts of olive oil and ether {each 3 ounces) and 2 drams of paralde- 
hyde. The hypodermic injections were given at thirty minute intervals 
beginning three to four hours prior to operation. The rectal instillation was 
begun thirty minutes after the last hypodermic injection. Supplementary 
anesthesia, either by local infiltration or by drop ether was required in 12 
per cent of the cases. There was no excitement stage present during the 
induction of the analgesia. Time in regard to the dnratiou of the operation 
was a negligible factor, as the narcosis was smooth and of uniform depth for 
lionrs. At no time was there eyanosis or loss of body heat. Eecovery from 
the analgesia was rapid; was not followed by lack of appetite; nor was there 
any tendency to mental depression. Postoperative medication was required 
in less than 0.5 per cent of the cases and then only in small amounts. Signs 
of irritation of the gastrointestinal tract or respiratory tract were never 
present. There were no kidney or bladder disturbances. One patient i-e- 
■ ceived the analgesic fourteen times in the course of three years -without 
noticing any untoward symptoms or drug tolerance. 

Gwathmey and his collaborators, 1923 and 1924, are perfecting a syner- 
gistic method for inducing obstetric analgesia. The procedure is based in gi-eat 
part upon the synergistic action of magnesium sulphate and ether. The 
teehnio, developed after experience with over 1000 cases, calls for three hypo- 
dermic injections and one rectal instillation. The first hypodermic injection 
is given when the pains are four or five minutes apart and lasting thirty or 
more seconds. It consists of one-sixth grain of morphine, dissolved in 2 c.c. 
of a 50 per cent solution of magnesium sulphate. The morphine is not re- 
peated. The rectal instillation which follows within twenty minutes, if no 
relief is afforded by the first hypodermic injection, contains quinine hydro- 
bromide, 20 grains; alcohol, 3 drams; ether, 2)4 ounces, and olive oil, q. s. 
ad 4 ounces. If the first hypodermic injection produces a marked sedative 
effect, the instillation is delayed from one to two hours. The effect of the 
hypodermie and instillation continues for about four hours, but if insufficient, 
one or two additional hypodermic injections of 2 c.e. 50 per cent mag- 
nesium sulphate solution are given to deepen the cffec.t. The instillation may 
.also ha repeated after four hours. Pain is eliminated in over 90 per cent of 
the cases, labor is not delayed, and memory of events is either clouded or 
completely obliterated. The condition of the baby is not affected by the 
medication. It is the exception to have delayed respiration. 

Adams, 1924, employed one or two intramuscular injections of one-fourth 
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grain morphine dissolved in 2 c.e. of .a 25 per cent solution of magnesium 
sulphate as an obstetric analgesia in sixty cases. The initial injections 
were made into the deltoid muscle when the cervix was on the average two 
and one-half centimeters dilated. In thirteen eases where the effect of the 
medication seemed favorable but not lasting, the injections were repeated. 
The average dilatation at the time of the second injection was four and one- 
half centimeters. There was a definite sedative effect on the labor pains in 
the large majority of cases (93 per cent) without increasing the fetal or 
maternal morbidity or mortality. The total length of labor was not pro- 
longed. Postpartum bleeding was not excessive. The uterus at all times re- 
tained a good tone and no abnormal tendency to relaxation was noted. The 
author concludes that the treatment possesses possibilities as a simple, inex- 
pensive and apparently harmless method of obstetric analgesia. 


IV. ANALGESIC, ANESTHETIC AND TOXICITY EXPERIJIENTS WITH SIAGNESIUSI 
SULPHATE ALONE; MAGNESIUM SULPHATE AND MORPHINE; MAGNESIUM 
SULPHATE AND NOVOCAINE; AND MAGNESIUM SULPHATE, 

MORPHINE AND NOVOCAINE 


In order to make our experiments of practical value, and for comparative 
purposes, the following sterile solutions were employed in the subcutaneous 
experiments: 

1. Magnesium sulphate 50 per cent. 

2. Magnesium sulphate 50 per cent with morphine sulphate 0.4 per cent 
(2 c.e. contains one-eighth grain morphine). 

3. Magnesium sulphate 50 per cent with novocaine 2.5 per cent.* 

4. Magnesium sulphate 50 per cent with morphine 0.4 per cent and 
novocaine 2.5 per cent. 

In the intravenous experiments the above solutions were diluted with a 
sufficient quantity of distilled water to make a 6 per cent magnesium sulphate 
content. 

In the computation of the amount of solution to be injected at a given 
dose the magnesium sulphate content of the solution alone was considered. 
The amount of novocaine and morphine contained in the solutions was dis- 
regarded. 

SUBCUTANEOUS EXPERIMENTS WITH ALBINO RATS 


Healthy, nonpregnant albino rats weighing between 100 and 150 grams 
were employed. The rats were obtained from one source and were kept on 
the Hygienic Laboratoiy (U.S.P.H.S.) diet at least two weeks before the 
tests. They were fasted for from sixteen to twenty hours immediately before 
the injection of the drugs when they were weighed and the doses were ad- 
ministered per kilo body weight. Water was supplied during the fast period. 
The hair over the hack above the tail was clipped and the injections were 


*In the preliminary subcutaneous experiments in ivhicii a 50 per cent water solution of 
matmesium sulphate was used alone and in combination with 1.25 per cent. 2.5 per cent 5 pei 
cent, and 10 per cent novocaine. it was found that the most suitable combination for Ue pro- 
ducUon of analgesia and anesthesia was a 50 per cent magnesium sulphate 
novocaine The latter combination was therefore adopted for the more detailed experiments. 
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made subcutaneously in the left lumbar region. The animals were kept under 
observation until they completely recovered. The analgesic dose was con- 
sidered to have been reached when the corneal ajid tail reflexes were absent 
or markedly diminished with the animal otherwise normal or somewhat de- 

T-OitE II 


COilPARlSOlf OF TEE A^MXiKSlC AXES31JETJC DOSES 01’ ^VI-VGXESIU.M SULPHATE ALONE; 

MAONESmn SULPHATE ANU MOUPHINE; MAGN£81U>I SOLPHATe ANP XoVOCAIN’E; AND MAG- 
NESIUM SuLPHArE, Morphine and Kovoc.»ine. Albino Rats Injected Subcutaneously 



DOSE 

RESULTS 08TAI.VED 

MgSOi 50.0% 

mg. per kg. 
400 

800 

1000 

1000 

1200 

1400 

Aetuo and notnial. Corneal and tail rcHexcs maintained 
Active and normal. Corneal and tail reflexes maintained 
Depression within 20 minutes lasting approximateiy 25 niin- 
j utes. Corneal and tail leflexes maintauiod. Does not as- 
bumc dorsal position 

Some depression within 27 minutes lasting appioximately 19 
minutes. Comcal reflex somewhat diminished. Tail re- 
[ flex maintained. Docs not assume dorsal position 

Compute amigciia wtihin SO mimtes. Corneal and tail re- 
\ flexes absent 12 minutes. Does not assume dorsal position 
Complete ajiMf/iosia uith dorsal posUton, rdazation and ab- 
sence of corneal and tail reflexes within 14 minuies lasting 
approximately £8 minutes 

50.0% 

Morphiuo 

Sulpliate 0.4% 

1 400 

GOO 

i soo 

i 

1000 

i.tctive and normal. Coracal and tail redoxes maintained 
-\.ctiv« and normal. Comcal and tail reflexes muiatained 
'DefimtG analgesia within SS minutes. Comeal and tail re- 
i flexes ohicnt approximatcUi 35 muuUts. Does not main- 
1 taiJi dorsal position 

iCo^npJcte analgesia withm 15 minutes and complete anesthe- 
sia within SI tninutes. Corneal and tail reflexes absent 
approximately 70 minutes. Maintained dorsal position ap- 
proximatcUj JO minutes 

\lgSO^ 50.0%. 

Novocrtino 2.5% 

000 

800 

1000 

;Acti\e and normal. Corneal and tail jclle.xcs maintained 
Definite analgesia within 10 minuter. Comcal and tail re- 
i flexes absent or maxhcdly diminished for approximately SO 
Does not maintain dorsnl position 
\CQmplcte anc-slhesta, with dorsal position, rclnxatton, auto- 
matic breathing and absence of comeal and tail reflexes 
within 20 minutes lasUng approximately SO mmufe.5. Cowi- 
pletr recovery within 1 hour 

MgSOi 50.0%! 

Novocaiae 2.5% 

Morphine 

Sulphate 0.4% ^ 

grain of mor- 
phine in 2 c.e, 
solution) 

2Q0 

400 

GOO 

SOO 

1000 

Actne and normal. Comcal and tail reflexes maintained 
Definite analgesia ivithia 32 minutes. Corneal and tail re- 
flexes markedly diminished approximately 30 minutes 
Complete analgesia within S5 wiinafes. Corneal and tati re- 
flexes absent approximately 40 minutes 

Complete analgesia witAm 24 minutes and complete anesthe- 
sia viiihtn SO viinutes. Comcal and tail reflexes absent 
approximately 7S mtautes. Itemaincd in dorsal position 25 
minuies 

Complete analgesia within 20 minutes and complete anesthe- 
sia within 33 minutes. Comeal and tail reflexes absent 
approximately 130 minutes. Maintained dorsal position 40 
mtnutrs 


pressed. The anesthetic dose was considered to have been reached when the 
animal maintained a dorsal position with relaxation, automatic respiration 
and absence of corneal and tail reflexes. The corneal reflex was considered 
absent when the application of a pencil point to tlie cornea caused no reflex 
action Of the eyelids. The tail reflex was obtained by applying a mouse 
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tooth forceps to the base of the tail ivith sufficient force to prick the skin. A 
normal animal ivill invariably swing around and bite the forceps. 

Animal experiments dealing with drug combinations are difficult, usu- 
ally unsatisfactory, and in order to draw accurate conclusions a large num- 
ber of well-controlled experiments are required. In Table II, eighteen repre- 
sentative experiments are tabulated. Approximately two hundred and seventy- 
five experiments of this type have been carried out. 

In the first column are given the solutions employed ; in the second eolumn 
the dose in milligrams per kilo body weight; in the third column, a summary 
of the effects produced. 

Table II shows the analgesic dose of magnesium sulphate for the albino 
rat, when injected in 50 per cent water solution, is approximately 1200 milli- 
grams per kilo and the anesthetic dose 1400 milligrams. 

The analgesic dose of 50 per cent magnesium sulphate with 0.4 per cent 
morphine sulphate is 800 milligrams and the anesthetic dose 1000 milligrams 
per kilo. 

The analgesic dose of 50 per cent magnesium sulphate ivith 2.5 per cent 
novocaine is also 800 miUigrams and the anesthetic dose 1000 miUigi-ams. 

The analgesic dose of 50 per cent magnesium sulphate solution with 0.4 
per cent morphine and 2.5 per cent novocaine is between 400 and 600 milli- 
grams and the anesthetic dose 800 milligrams. The addition of 2.5 per cent 
novocaine to the magnesium sulphate solution with morphine (one-eighth grain 
morphine in 2 c.c. solution) increases the analgesic and anesthetic actions of 
the combination at least 25 per cent and also definitely prolongs the effect. 

Table in 

COMPAKISON OP THE ToXICITY OP AIAGNESIIJII SiH.PH.VTB ALONE; AlAGNESlUil SULPHATE .VXD 

Novocaine; and UAONESiuii Sulph.vte, Mor.PHrNE and Novocaine. Eats Injected 
Subcutaneously. Pebcentage op Eats That Died 





BOSE EXPRESSED IN illLLIGKAirS PER 

KILO BODX 

WEIGHT 




1100 1 

1200 

1300 

1100 ; 

1500 

1600 ; 

ISOO 1 

2000 

MgSOi 

50.0% 


per cent 

per cent 

per cent' 

per cent 
0(5) 

per cent ' per cent 1 
20(5) ! 20(5) j 

per cent 
20(5) 

MgS 04 

Novocaine 

50.0% 

2.5% 

H 

0(5) 

0(5) 

20(5) ; 

60(5) 


j 

[ 


MgS 04 

Novocaine 

Morphine 

50.0% 

2.5% 

0.4% 

I 

80(5) 

100(5) 

100(5) 1 

100(5) 


1 

1 

1 



The numbers within the parentheses represent the number of rats used in the series. 


The technic of the experiments presented in Table m was the same as 
that used for the experiments tabulated in Table II except that a series of 
rats was run at each dose, regardless of analgesia or anesthesia. The ani- 
mals were kept under observation for twenty-four hours, during which time 
they were fed the routine diet. 

It will be seen from Table m that the maximal tolerated dose (mmimal 
dose at which any of a series of animals dies) is 1600 milligrams per Idlo for 
the 50 per cent magnesium sulphate solution; 1400 milligrams for the 50 
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the subcutaneous and intravenous experiments may possibly be due to dif- 
ference in the rate of absorption of tbe solutions from the subcutaneous 
tissues. In our opinion the intravenous experiments are much more reliable. 

INTRAVENOUS EXPERIAIENTS WITH ALBINO K-ATS 

In the following experiments the technic was the same as in the previous 
experiments except that the solutions of the drugs in distilled water were 
injected into the saphenous vein at the rate of twelve to fifteen seconds for 
every 0.1 e.c. The analgesic dose was considered to have been reached when 
the application of a pencil point to the cornea caused no reflex action of 
the eyelid. 

In carrying out the toxicity experiments, five I’ats were injected at each 
dose regardless of analgesia or anesthesia. The animals were kept under 
observation for twenty-four hours after injecting the solutions and were fed 
the routine diet. 

Table IV shows that the analgesic dose of 6 per cent magnesium sulphate 
solution injected into the saphenous^vein of the albino i‘at is approximately 
185 milligrams per Idlo. The analgesic dose of 6 per cent magnesium sulphate 
solution with 0.048 per cent morphine is 42.9 milligrams. The analgesic dose 
of 6 per cent magnesium sulphate solution vvith O.S per cent novocaine is 
54.5 milligrams. The analgesic dose of 6 per cent magnesium sulphate solu- 
tion with 0.3 per cent novocaine and 0.048 per cent morphine is 32.4 per 
cent. Further, the addition of the morphine prolongs the effect. 

Table V 

A Quantitative Comparison of the Toxicity of AIagnesium .Sulph-vtb Alone; ilAGNESiuii 
SULPH.VTB AND Novocaine; and Magne.sium Sulphate, Novog.unb and iIor.PixiNE. Rats 
Injected Intravenously. Percentage of Eats that Died 



1 POSE expressed in AJXLLIGRAIIS PER 

KILO BODY WEIGHT 

180 

190 

200 


! 

per cent 

per cent 

per cent 

AlgSO, 

G.0% 

0(5) 

100(5) 

SO (5) 

MgSO^ 

6.0% 




Novocaine 

0.3% 

0(5) 

20(5) 

20(5) 

MgSOi 

6.0% 




Novocaine 

0.3% 




Alorphine sulphate 

0.04S% 

0(5) 

60(5) 

SO (5) 


The numbers within the parentheses represent the number of rats used in the series. 


It Avill be seen from Table V that the addition of 0.3 per cent novocaine 
to a 6 per cent water solution of magnesium sulphate or the addition of 0.3 
per cent novocaine and 0.048 per cent morphine sulphate, does not increase 
the toxicity of a 6 per cent magnesium sulphate solution when injected into 
the saphenous vein of the albino rat at tbe rate of twelve to fifteen seconds 
for each 0.1 c.c. 

EXPERIMENTS WITH DOGS AND CATS 

Beckman of lilarquette University School of ^Medicine (personal eom- 
munieation)'® has found that the subcutaneous injection of 2 c.e. of 50 per 

*JoVR. Lab. a.nd Clin. Med., December. 1924, x. 189-198. 
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cent magnesium sulphate solution simultaneously with 0.25 e.c. of a i per 
cent solution of morphine per kilo into dogs is followed hy certain undesir- 
able symptoms which he attributes to the magnesium sulphate. He states: 
“These dogs have been much more depressed when brought into the anes- 
thetizing room than those given morphine alone; they are whining as though 
in distress; tlie rate of respirations is not changed but the expirations are 
ierky (there is almost an expiratory grunt) ; and in most cases there has 
been a quite profuse salivation.” The dose of morphine employed, 0.25 c.e. 
of a 4 per cent solution per kilo, represents a dose of 10 milligrams (one- 
sixth grain) per kilo or 110 milligrams (one and three-fourth grains) for a 
dog weighing 11 kilos (24.2 lbs.). The dose of morphine is very large and 
out of all proportion to the amount of magnesium sulphate used. Beckman’s 
experiments show definitely that the combined administration of magnesium 
.sulphate and morphine in disproportionate amounts is not practicable and 
that it would no doubt prove decidedly dangerous in clinical application. 
The combination of magnesium sulphate and morphine as employed in our 
experiments (2 e.c. 50 per cent magnesium sulphate solution with one-eighth 
grain of morphine) is administered clinically almost constantly vrith no un- 
toward results. Several thousand of these injections are now being given 
every month. Based on animal experiments a clinical dose of 2 c.e. 50 per 
cent magnesium sulphate solution administered subcutaneously or intramus- 
cularly is at least 100 times removed from the fatal dose. Meltzer and 
Auer, 1905, demonstrated conclusively that dogs withstand by subcutaneous 
injection 1.5 grams magnesium sulphate per kilo without showing any dis- 
tress or respiratory symptoms. The dose of 1.5 grams magnesium sulphate 
per Idlo represents a dose of 33 c.e. of a 50 per cent magnesium sulphate 
solution for a dog weighing 11 kilos (24.2 lbs.) or 225 c.e. for a man weighing 
75 kilos (165 lbs.). They further found that the subcutaneous injection of 
2 grams magnesium sulphate per kilo produced a profound anesthesia and 
general paralysis which led sooner or later to a calm death without being 
preceded or accompanied by any symptoms of excitation. 

We have administered eight intramuscular injections at twenty minute 
intervals of either 2 c.e. 50 per cent magnesium sulphate solution with 0.4 per 
cent morphine (one-eighth grain in 2 c.c.), or 2 c.c. 50 per cent magnesium 
sulphate solution with 0.4 per cent morphine and 2.5 per cent novocaine into 
dogs weighing between eleven and twelve kilos. Each animal received 8 
grams magnesium sulphate (661 milligrams per kilo, average) with 1 grain 
of morphine. They showed no untoward symptoms and the respirations re- 
mained normal throughout the experiments. There was some salivation but 
no vomiting or defecation following the injections of magnesium sulphate 
with morphine alone. There was no salivation, vomiting or defecation fol- 
lorving the injections of magnesium sulphate, morphine and rrovoeaine. The 
animals became definitely analgized, remained calm and quiet for several 
liours and were completely recovered by the following morning. In other 
experiments we administered single intramuscular injections of 8 e.c. 50 
per cent magnesium sulphate solution containing one-half grain of morphine 
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both Avith and Avithout the novocaine into dogs Aveighing seven to tAvelve 
kilos. None of the animals shoAved any nntOAvard symptoms. A striking 
feature has been the absence of the defecation and vomiting Avhich usually 
folloAvs the injection of simple morphine solution. 

The subcutaneous or intramuscular injections of a fatal or nearly fatal 
dose of morphine in the cat (20 milligrams per kilo) has an exciting effect. 
The animal races about as if in extreme terror, Avith prominent eyes and 
Avidely dilated pupils scratching and claAving Avildly. Sometimes there are 
even convulsions. In ail of the experiments that Meltzer and his collabora- 
tors carried out Avith the injection of magnesium sulphate, not a single in- 
stance Avas observed in Avhich this salt produced an increase of excitation; 
on the contrary any effect Avhich it produced Avas invariably in the direction 
of a reduction of excitation or of its complete temporary or permanent aboli- 
tion. With these facts in mind eight cats Avere injected intramuscularly, 
three Avith morphine alone (20 milligrams per kilo) and five Avith the mor- 
phine dissolved in 50 per cent magnesium sulphate solution Avitli 2.5 per cent 
novocaine (800-1200 milligrams MgSO.i per kilo). The three control eats 
developed a violent mania. The animals that received the morphine dis- 
solved in magnesium sulphate and novocaine did not become violent and four 
of the animals soon became deeply anesthetized. The experiments shoAV that 
magnesium sulphate is capable of reducing or completely inhibiting the 
symptoms of excitation Avhich folloAv the injection of morphine alone in .the 
eat, 

SUMMARY 

The synergistic action of magnesium sulphate and ether is described on 
a quantitative basis. 

Magnesium sulphate and ether act synergistically in producing anes- 
thesia Avhen injected in combination into the saphenous vein of the albino rat 
as a Avater solution containing 6.0 per cent ether and 6.0 per cent magnesium 
sulphate. The s 3 Taergism is of the potentiated type. 

The toxicity of magnesium sulphate and ether is additive Avhen injected 
in combination into the saphenous vein of the albino rat as a Avater solution 
containing 6.0 per cent ether and 6.0 per cent magnesium sulphate. The 
toxicity is a simple summation of the' toxicities of the tAVO compounds. 

The anesthetic dose of magnesium sulphate approaches the fatal dose 
very closely Avhen injected into the saphenous vein of the albino rat as a 6.0 
per cent Avater solution or Avhen injected subcutaneously as a 50 per cent 
water solution. The margin of safety is slight. 

The anesthetic dose of ether represents approximately 40 per cent of 
the minimal lethal dose Avhen injected into the saphenous vein of the albino 
rat as a 6.0 per cent Avater solution. 

The anesthetic dose of magnesium sulphate and ether represents ap- 
proximately 50 per cent of the minimal lethal dose Avhen injected in com- 
bination into the saphenous vein of the albino rat as a water solution con- 
taining 6.0 per cent magnesium sulphate and 6.0 per cent ether. 
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Concentrated magnesium sulphate solutions have little or no germicidal 
action. Contaminated solutions are not readily sterilized by boiling. 

Sterile 25 or 50 per cent water solutions of specially tested, chemically 
pure magnesium sulphate do not produce abscesses or severe tissue reac- 
tions when injected with asepsis subcutaneously or intramuscularly into the 
albino rat or the hiunan being (2 c.c. injected at one site). 

A review of the literature dealing with the simultaneous administration 
of magnesium sulphate and morphine ia given. 

Comparative analgesic, anesthetic, and toxicity experiments with mag- 
nesium sulphate alone; magnesium sulphate and morphine; magnesium sul- 
phate and novocaine ; and magnesium sulphate, morphine and novoeaiue are 
given in which the drugs were injected subcutaneously and intravenously into 
the albino rat. 

The addition of 2.5 per cent novocaine to a 50 per cent magnesium 
sulphate solution \vith morphine sulphate 0,4 per cent (2 o.c. contains one- 
cighth grain morphine) increases the analgesic and .anesthetic actions of 
the combination at least 25 per cent and also definitely prolongs the effect 
when injected snbeutancou.sly or intravenously into the albino rat. 

In a limited number of experiments with dogs tbc subcutaneous or intra- 
muscular administration of morphine dissolved in 50 per cent magnesium 
sulphate solution with 2.5 per cent novocaine (one-eighth grain morphine in 
2 0 . 0 .) has not been followed hy salivation, vomiting or defecation. 

The simultaneous administration of magnesium sulphate 50 per cent 
solution with 2.5 per cent novocaine (800-1200 milligrams magnesium sulphate 
per kilo) reduces or completely inhibits the symptoms of excitation which 
follow the subcutaneous injection of a fatal or nearly fatal dose of morphine 
in the eat. 

Based on animal e.xperimcnts the clinical dose of 2 o.e. 50 per cent mag- 
nesium sulphate solution administered subcutaneously or intramuscularly is 
at least 100 times removed from the fatal dose. 

Magnesium sulphate used alone in sufficient amount to produce anes- 
tliesia is the most dangerous anesthetic loiown. When used as a synergist 
with other drugs it may become one of the most valuable drugs in the 
pharmacopeia. 
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ACUTE MYELOID LEUCEMIA* 
(Report of a ease) 

By a. a. BL.tm, M.D., Port Smith, Arkansas 


T he incidence of acute mj’cloid leucemia is exceedingly rare. In fact we arc 
skeptical in accepting our findings, often in making a diagnosis, owing to the 
few cases reported and variability of blood findings. Hotvever, during the past 
few years sufficient clinical and microscopic data has been obtained to clear 
up this doubt. Clinically it is characterized by sudden onset, slioi*t and stormy 
course, hyperpyrexia, rapid and progressive anemia, usually infective and ulcer- 
ative changes of the oral cavity with frequent hemorrhages from the mucous 
membranes, teminating in death in from four weelcs to four months. 

The suggestion that it is of infectious origin is well understood, being fre- 
quently associated with dental infection, ulcci*ative tonsillitis, etc. According 
to Gorhamt to make a diagnosis of the acute form of this disease, the patient 
should present specific findings, beginning with a subleucemic stage, later devel- 
opment of a characteristic blood picture of myeloblasts and myelocytes and cer- 
tain transition forms (proving the myeloid elements by the oxidase reaction), 
with typical gross and histologic findings and early death. Without going into 
discussion of all the pha.ses of the disease, I wish to present a case, certainly one 
of the above type. 

Patient, M. A., conssuUed us iirst July 14, 1924. female, age fifty-tlnro (mai- 

lied thirty-four yeara), three children living, one miscarriage. Previous histojy of no im- 
portance. Clinical hiatory shows that she had influenza in February this year, but has boon 
in fair health, until present attack. Three weeks prior to July 14, she had six teeth ex- 
tracted by her dentist. Since this time her gums have been badly infected and she has had 
pain in her face and nock, with elevation of temperature, pain in her arms and legs and 
progressive weakness, menonhagia and motiorrhagia. Her first examination of July 34, 
1924, revealed the following briefly; 

A small sallow individual 53 inches in height, D1 pounds. Blood pics^urc 120/94; 
temperature 300* P.; checks pale; hair on head and pubis scanty; mouth .^ihowod matked bad 
dcntvil sepsis, gums swollen and bleeding occasiocaUy, enlargement of cervical glands; skin 
over chest and part of abdomen shows numerous small intracutancous nodules about the Mze 
of a pea. Heart examination negative. Chest showed a few moist rales jn left apex, not pei 
expansioa good. Abdomen: Spleen palpable. Vaginnl e.vamin:ition: l'teiu-4 j-bghlly 

• Roct.-Jvpi.l f<.<r publication, November IS. lQ2i- 

TGorham, L. W. ; Acute Mycloffvnous Leucemia, Alb.iny Mt-il. Ann., 1317, xxx'iii, 
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enlarged, and soft, old cervical laceration present. Reflexes were normal. Laboratory exami- 
nation; Urine sliowed a heavy cloud of albumin; many granular casts, red and pus cells; 
sputum negative; stool negative; blood AVassermann negative; blood culture negative; malaria 
negative; hemoglobin 39 per cent (Salili).‘E. B. C. 2,000,000; total white count 24,400; differ- 
ential count, polymorphonuclear neutrophile 23 per cent; small lymphocytes 10 per cent; large 
lymphocytes 2 per cent; eosinophiles 2 per cent; neutrophilic myelocytes 35 per cent; myelo- 
blasts 25 per cent; smears obtained from ulcerations of gums showed numerous fusiform 
bacilli and spirilla. Patient was ordered to Sparks Memorial Hospital for observation and 
treatment. Arsenic in the form of sodium cacodylate and Fowler’s solution was pushed. 
Cleansing solution for mouth was given. 

Progress, July 16, 1924, patient appeared some better. Temperature 100° P. axillary; 
not so much, pain in face; blood culture negative. 

Judy 17. Temperature 100.2° P. Condition about the same. Spleen on level of 
umbilicus. 

July 18 to 24. Ho noticeable improvement during this time. X-ray treatment over 
spleen and long bones given every third daj'. 

July 25. Temperature rose to 103° P.; pulse 120. Patient felt very uncomfortable. 
Sense of choking in throat, bleeding from the gums, pain in face; i gr. morphine given. 
Blood culture negative; stool examination positive for blood. 

July 26. Temperature 104° P. Spleen could be easily felt by dipping fingers over 
crest of ileum, lower border three finger width below umbilicus in median line, rapidly fill- 
ing left side of abdomen. Some apparent enlargement of the liver; tender over shafts of 
long bones; white blood count 35,000; red blood count 1,800,000; hemoglobin 33 per cent; 
polymorphonuclear neutroplule 22 per cent; small Ijunphocytes 11 per cent; largo lymphocytes 
1 per cent; myelocytes, neutrophilic 36 per cent; myeloblasts 31 per cent. Predominating 
myelocytes and myeloblasts being from 20 to 23 microns, the oxidase reaction not perforated. 

The temperature between July 26 and Aug. 3 ranged from 102° P. to 104° P.; pulso 
120 to 150. Patient nauseated and vomiting. Pain in face and limbs only relieved by 
morpMne; very nervous and tossing about in bed; rational .only part of firae. 

Died at 5 p.m. Aug. 4, 1924. Permission for autopsy on this patient was not given. 



LABORATORY METHODS 


A SIMPLE THERAPEUTIC MUTHOD FOR THE STANDARDIZATION 
OP DIGITALIS*' 


By J. B Bcrardi, Ph.G., B.S., Jt. C. Caxax, B.S., axd II. JIcGuioax, II.D. 


T he available methods for the slandardizatioii of digitalis are far from satis- 
faetorj'. The frog method which is nio.st used requires several animals and a 
considerable omomit of time to cawy out the standai'dization. The results are 
frequently inconsistent and unsatisfaetory. The cat method also often gives 
variable results, and as the staiidavdizafion is done tinder an anesthetic, it is 
far removed from the condition in which digitalis is employed in tlie practice of 
medioiiie. The present investigation is an attcmi>t to approximate therapeutic 
usage atid at the same time dorise a simple and available method. This pro- 
cedure consists briefly in the intravenon.s injection of the drug into a normal 
dog without anesthesia. The heatt rate is counted before and after the drug 
and the slowing of tlio rate is taken as a measure of the activity of the drttg. 
If the preparation bo of standard strength, 0.02 c.c. of the tincture per kilo 
weiglit of dog, will reduce his hcait rate 20 per cent in from thirty to sixty 
minutes. The animal is not injured and may be used again for the stime pur- 
pose in the course of a few days. The details of the method are as follows: 

A dog i.s weighed. The normal lieaii rate is then determined by taking an 
average of four or five results at ton minute intervals. It is important to get 
an accurate count without excitement. A definite amount of tincture of digitalis 
diluted with physiologic salt solution is then given intravenously. jVfter the 
injection the animal is carefully watched, the heart rate being taken every ten 
minutes until the greatest drop has liccn recorded and the heart .show.s signs of 
returning to normal. Prom this data the pei-centagc drop is calculated. Ob- 
servations upon respiration showed no marked variations, hence respiration is 
not considered in the standardization. 

The first serie.s of dogs were injected with I-j; e c, of tincture diluted in salt 
solution. Tins was a dosage of from 0 017 to 0.055 c e, per kilogram. We found, 
in seven dogs examined, that there w.as no uniform time before a change in the 
heart rate was observed, but that the percentage slowing showed a definite rela- 
tion to the dosage per kilogram body weight and that the greatest slowing 
occurred between thirty and sixty minutes after injection. Some of those ani- 
mals were used .several times in order to determine the accumulative effect of 
the drag, 

•Krrtiu the Laboralory of Phat{naco1og>'. l^nlveislty of Illinois College of Jlctllcine. 
Chicago. Illinois 

IteccJvcil for publication, February ifl, 1025 
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Another series of animals were injected with increasing doses until toxic 
symptoms appeared. Doses which were used were as follows: from l’, 2, 
and 3 e.e. 

Doses of 0.03 e.e. or more per kilo body weight usually elicited toxic symp- 
toms such as nausea and vomiting. This led us to think that the therapeutic 
dose, as far as dogs are concerned, must lie somewhere between 0.01 e.e. and 
0.03 e.e. per kilo, which we found to be approximately 0.02 e.e. per kilogram 
body weight of dog. 'When this dose was used the percentage drop was rather 
constant and no toxic symptoms appeared. The 0.01 dose per kilo body weight 
did not produce the maximum effect. In seven dogs injected ivitli the 0.02 e.e. 
of the tincture per kilogram body weight the percentage drop varied only 5 per 
cent. In eleven other dogs used, the dose was varied from 0.01 to 0.03 e.e. of 
tincture per kilo. In these experiments the percentage drop showed greater 
variations. 

DISCUS.SION 

The method presented is based upon a therapeutic standard and requires 
veiy little time and expense. 

Prom the results one is justified in saying that standardization may be 
secured from the use of a few dogs. After about one week these dogs can be 
used again for standardization, thus eliminating a great e.xpense for new ani- 
mals. 

The most constant percentage di’op, produced by the 0.02 e.e. per kilo body 
weight of dog, does not produce toxic effects and is well within the therapeutic 
limits. Too small doses do not give so constant a result, too largo doses, because 
of the nausea, do not give reliable results. A medium sized dose (0.02 e.e. per 
kilo) presents a vai'iation of about 5 per cent on either side of a 20 per cent 
reduction of heart rate. The mctliod is presented tentatively with the belief 
that it is I’eliable within reasonable limits, and it can be used in many instances 
where more laborious methods are unavailable. With a single dog, without 
injuring him, one may dosely approximate the strength of a given preparation 
since 0.03 e.e. per kilo of a standard tincture will usually cause nausea and 
vomiting and 0.01 e.e. ivill cause considerable slowing of the heart rate. If a 
group of dogs be kept for the standardization, very dependable results can be 
obtained. This method of administering digitalis is veiy impressive as a cla-ss 
exercise. 



PROPOSED JIODIPICATION OF THE ICUSEELING METHOD FOR 
PRESERVATION OP SPECIMENS FOR DISPLAY PURPOSES* 


By Richard Lusdquist, and II, E. Robeutsos, JI.D., Rochester, JOnxesota 


I N April, 192i, this proposed method for preserving gross specimens was pre- 
sented before the International Association of Medical Museums. Further 
experience with the technic, as given, has only strengthened our confidence in 
its cfficicney, and fully justifies this second report. 

Like most museum workers, we had formerly considei'cd that the Kaiscrling 
method, as published iu 1899, was by far the most reliable method available for 
use. However, the ICaiserling method was rarely entirely .satisfactory, having 
certain definite objeetionahle features, as follows; 

1. A lack of penetrative power, which has often resulted in too long an 
exposure to the fixing solution in an attempt to obtain proper fixation. The 
color retuni in these specimens following the nso of alcohol would not be as 
good as in those which had been exposed to tho fixing solution for a shorter 
period. 

2. Tlio specimen showed .'in undue amount of distortion, oven after being 
carefully arranged in tho fixing solution. When large numbers of specimens 
are handled, it is almost inevitable that a eertain number will be improperly 
placed in the fi.xing solution. It was found practically impossible to correct 
the.se distortions after the specimens had once become hardened. 

3. Further hardening and stiffening of the tissues in the alcohol used for 
the restoration of color. 

4. The extremely uncertain permanency of color preservation. 

The first two objections wore considered to result from too strong a per- 
centage of formaldehyde in the fixing solution. This hardened the outer surface 
of tho tissue exposed to the fluid to such an extent as to prevent proper pene- 
tration of fluid. In an attempt to overcome these difficulties the following for- 
mula was devised, and the use of alcohol thereby eliminated. 

Solution 1, Fixixg Soi.otion 


Potassium acetate S-oO g-m. 

Potassium nitrate 4G0 gm. 

CJiioral Jij’drate 800 gnu 

Fomiaiilchj^Oe (-10 per cent gas) 4,415 c.c. 

irater 40,000 cc. 


It is important that the specimens be jilacctl in the fixiiig liuid as soon as 
possible, and tluit there be a comparatively large volume of this finid. Tlic 


•Fiom Section on Patholoelc Anatomy. Mayo Clinic, Rochester. Minn. 
Rectlved for publication, January 3, 1925 
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volume should be at least from ten to twelve times greater than that of the 
specimens. To make this possible, we use a stoneware crock with an inside 
diameter of 21 inches, an inside depth of 12 inches and a capacity of 66 liters 
(16.5 gallons). This crock gives the volume desired, and also furnishes the 
wide diameter which is very convenient when a number of specimens are pre- 
pared simultaneously. Formulas as given are the correct amounts for these 
crocks.’*^ Specimens should not he allowed to lie against each other, or against 
the bottom of the container. To avoid this, we suspend the specimens by a 
string attached to a cork which has been previously boiled in paraffin. Care 
must be exercised to attach the stilng in such a manner as to allow the specimen 
to assume its natural shape. The use of the cork prevents the specimens from 
lying on the bottom of the jar, and the suspended specimens do not crowd each 
other. This procedure further facilitates the finding of any individual specimen 
when desired. The specimens should be thoroughly fixed in the first solution. 
The time required for this will vary with different specimens, and the worker 
will have to use his personal judgment. A good plan is to allow at least from 
twelve to twenty-four hours for thin membranes, such as the intestines, and 
forty-eight hours or more for slices of liver, spleen, kidney, and so forth. Speci- 
mens may be tested by using gentle pressure to see if any unfixed blood will 
exude from cut surfaces. However, the danger of loss of color, owing to too 
long exposure to fixing solution, is not nearly as great as with the original Kaiser- 
ling method. In any case in which it is desirable to preserve an unusually 
lai’ge specimen in its original size, gashes should be cut into it, not over 1.5 
to 2 inches apart, to allow for penetration of fixative. These may be stitched 
together later, if desired. After the specimens have been properly fixed, 
they should he thoroughly washed in running ivater for at least from fo'ur to 
six hours. It is very important that all formaldehyde be removed from the 
specimens before final preservation. After washing, the specimens are trimmed. 
All excess fat is removed, and all cut surfaces are resurfaced, by removing a 
thin layer with a long, sharp knife, to make them smooth and also to remove 
the upper layer of tissue from which the blood pigments have been extracted. 
They are then placed in Solution 2. 

Solution 2, Preserving Solution 

Potassium acetate 4,000 gm. 

Chloral hydrate 2,000 gni. 

Grlycerin 4,000 c.c. 

Water 36,000 c.c. 

Two crocks containing this solution are used. The specimens are allowed 
to remain in the first crock for twenty-four hours, and are then transferred 
to the second, and allowed to remain in this until they are to be mounted. 
'When the solution in the first crock becomes dirty, or has an odor of formalde- 
hyde carried over into it, it is discarded, the solution in the second crock is 
transferred to it, and a fresh solution made in the second crock. For the final 
mounting fluid, the same formula as given in Solution 2 is used. "We have 

crocks were obtained from the Red Wing Union Stoneware Co., Red Wing. Minnesota. 
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not found it necessary to use any furtiier chemical to prevent growth of 
bacteria, moulds, and so forth. To date we have found iio gi'owth in 

specimens preserved in this solution. Idowcver, it may be possible that under 
different conditions and a different climate some trouble might arise. The 
addition of a preservative to the mounting solution, in time has a harmful 
action on the color of the specimens. This applies especially to the use of 
foniiol or phenol. With the original Kaiserling formula, arseuious acid, sug- 
gested by Delepine, was much better than cither of these. 

The solution used for filling the jars containing mounted specimens should 
be perfectly clear. We formerly filtered it through paper, using charcoal. This 
was a slow and tedious procedure, and often when a considerable amount had 
been filtered, the paper would break and necessitate refiltering the whole amount. 
A much simpler method is to use a 10 by 2 inch Bcrkfeld V filter cylinder, in 
a detachable nickel-plated metal cylinder, adding powdered animal charcoal, 
and filtering under a low positive pressure. 

There is no new principle involved in this method. The fixing solution is 
the same as Kaiserling’s fixing solution, except for the addition of the chloral 
hydrate and the lowering of the percentage of the formaldehyde used. The addi- 
tion of the chloral hydrate apparently prevents the loss of color so common 
with the original Kaiserling method. Chloral hydrate has been used by Heideii- 
rcich, Jores-Kbln, Frost, Klotz and Hlaclachlan, Haythorne, and Klotz and 
Cobum in their formulas, but all of these authors hove left out tbo chemicaLs 
suggested by Kaiserling, and it is these which we believe have an important 
part in the preservation of the colors. The second solution is the same as 
Kaiserling’s third solution, except that the percentage of potassium acetate and 
glycerin is reduced, and chloral hydrate is added. 
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MODIFIED OEAM STAIN (EUHLAND)* 


By Arthur H. Sanroud, M.D., Rochester, jMixxesota 


'^HERE are many modifications of Gram's differential stain for bacteria. In 
A fact, probably very few bacteidologists rise the stain fii’st described bj*^ Gram. 
Tbe essential eliaracteristic of this important procedure is the behavior of the 
organism when stained with one of the violet dyes: gentian-violet, metlijd violet, 
or crystal violet, then treated with iodine in Gram’s iodine solution (one-fifteentli 
strengtli Lngol’s solution), and decolorized with ethyl alcohol. Acetone decolori- 
zation has been very satisfactorily substituted for alcohol by Lyons.^ 

The following formula was given to me fourteen years ago by G. C. Ruh- 
land, at that time director of the laboratories of the .Milwaukee Health Depart- 
ment, Milwaukee, Wiseonsin, and is now published with his permission. This 
modification of Gram’s stain was entirely original with Dr. Ruhland. I have u.sed 
it for more than thirteen years in the section on clinical laboratories of the Mayo 
Clinic, and it is the most satisfactory modification of Gram’s stain that I have 
ever used or seen. Our only modification has been the substitution of acetone 
for grain alcohol for deeolorization. Crystal vdolet (hexametliyl pararosauiline 
chloride) can be obtained in the most neaidy pure fonn of any of the violet dyes. 
Gentian-violet is merely a mixture of penta- and hexamethyl derivatives. Metliyl 
alcohol, the solvent for the dye, is also an excellent moi’daut. The solution of 
crystal violet in methyl alcoliol is absolutely stabile, a desirable property in any 
modification of Gram’s stain. The safrauine counterstain is an excellent con- 
trasting color for the obserwation of Gram-positive organisms; the Gram-nega- 
tive organisms are stained a brilliant red. 


Ponnui,.i Fon Ri'iil.vxd ’. s JIowprc.\Tiox op Gn.nv’s St-ux 

SOLUTION A 

Crystal violet 2 gm. 

Methyl alcohol (.special, absolute purity) 100 e.c. 

Stain the fixed slide about thirty seconds. 

Binse in tap water. 

Then flood the slide with Solution B .for thirty seconds or one minute. 

SOLUTION B 

Gram’s Lug-ol Solution 

lotlino 1 gm- 

Potassium iodide 2 gm. 

Distilled water 300 e.c. 

Binse the .slide with tap water and flood it with acetone, O.P. until no 
more color can be removed; deeolorization of a thin preparation 
takes place instantly. 

Counterstain with Solution C. 


SOLUTION C 

Safi-aniiio 
Distilled water 
"Wash. 


1 gm. 
100 c.c. 


Dry. 

Jprora the Section on Clinical Ijaboratories. JXayo Clinic. Rochester, Minnesota. 

Presented for publication. September 24, 1824. , . , „ Tour Am. 

•Lyons, M. W., Jr.: Acetone as a decolorizer m Grains staining method. J 
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AN nrPROVED SELP-PEEDEK FOB RATS' 


By Ralph Hoaol.vnd, B.xVgr.. and Oliver P. Cupper, Washington', D, C. 


I N a previous article, t oue ol tlie writers described a self-feeder for rats 
for use in feeding tests when an accurate record of the food intake was 
desired. That type of feeder, witli slight modifications, has been used in thi.s 
laboratory during the past three years in feeding tests with more than 2200 
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rats and it has answered the purpose reasonably well. Experienee has shown, 
however, that it has certain faults, and we have de.signed a new self-feeder 
which has proved to he much more satisfactory than the old one. 

Scale drawings of the new feeder are shown in Plates I and II! It consists 
of two parts; viz. (1) Body, as shown in Plate I, and (2), Screen, as shovm in 


LL 


-It- 




-/!■> 


-I 


I'awife nrxj soltkrej ^ screen ^ mesh screen 



circular copper banj 


PLATED. 


United States Deparfmsnf Of A<^r/cu/fure . 
BiochemicDi\r/s/on~3ureau of Am mat Industry, 
Utte — Self-feeder for El^^f^^r/menfat Hats. 
Maferjat of Cons frucfjon —tTf fined Copfer. 

Assemhty — Screen j Shoivn /n P/oteJT, Sets 
Or Shou/ders of Soc/y, Shown /n P/ote T. 
Sca/e of Construct/on — / “=/ 


Plate II. The body consists of a cylinder in which is soldered an inverted 
truncated cone that serves as a feed receptacle. The body is made of tinned 
sheet copper and all joints are soldered. The copper at the top and bottom 
of the cylinder is crimped so as to make the feeder stronger. The screen is 
made of galvanized iron wire with a copper band around tlie eircuirference- 
The feed hole in the center of the screen is reinforced with a galvanized iron 
ring which projects above the sui-face of the screen and serves to prevent feces 
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from dropping into the feed receptacle. The feeder is simple in construction 
and substantial. 

The feed receptacle or hopper has a maximum capacity of 150 grains, but 
in practice it has been found best to add approximately 100 grams of feed so 
as to leave some space between the feed and the screen. This space permits 
any feed which the rat has carried on to the screen to di-op back into the hopper. 
The feed hole shown in Plate II has proved satisfactory with rats i-anging in 
size from 40 to 200 grams, but a slightly larger opening is required for heavier 
rats. 

The improved self-feeder needs relatively little attention. A rat can easily 
reach sufficient feed for a period of two or three days without the feeder being 
attended to, but in practice the feeders are examined daily, except Sunday, and 
the feed in the hopper is leveled off when necessary. This feeder has proved 
veiT- satisfaotoi'y under a variety of conditions and we intend to replace all 
of our old type feeders with the new one as rapidly as practicable. 


AN IJIPROVED DEVICE FOR THE DETERMINATION OP DEXTROSE 
IN URINE BY FERMENTATION* 


By Raymond Szvmanowitz, B.S., Newark, N. J. 


I N the determination of dextrose in diabetic urine by fermentation, using the 
Binhom saccharimeter, dissolved or occluded gases are frequently evolved 
and collect in the graduated limb of the instrument. This is cspeeially the case 
when the fermentation is hastened by employing a temperature slightly higher 
than that of the room. 

Langet found that the small amounts of nitrous and nitric acids in the 
urine react with urea, amino acids, and ammonia to form nitrogen. A gas so 
generated, together with the liberation of any entrapped air in the urine, would 
obviously contribute to the inaccuracy of this method. 

To compensate for the solubility of carbon dioxide, the first division of the 
scale on the graduated limb of the saocharimoter represents a sugar content of 
slightly less than .25 per cent. For this reason, in the absence of confirmatory 
tests, air and nitrogen alone might eironeously indicate a sugar content ap- 
proaching .25 per cent in a dextrose-free urine. In saccharinous urine the re- 
sults obtained would be higher tlian the true content. To eliminate the ciTor 
described herein, the following method and derice has been devised. 

An Eiiiliom saecharimetev equipped with a two-way stopcock on its gradu- 
ated limh, is filled with the urine-yeast solution in the regular way. Upon com- 
pletion of the fermentation, the saccharimeter is comiceted with a graduated 
U-tube, filled with an alkali or any suitable liquid absorbent of carbon dioxide, 


•Recelvetl for publication, February 5, 1033 
IBcrl. kiln. Wchnschr , 1021, IviU. 957-9 



672 


THE JOURNAL OF L.VBOUATORY AND CLINICAL MEDICINE 


through a ground joint as illustrated. The glass tubing carrying the stopcock 
is of capillary stock and not unlike that employed in general gas analysis. 

To free the capillary tubing, as well as the stopcock, of air, the cock is so 
turned as to permit the escape of a few drops of the contents of the U-tube 
through the drain tube illustrated. The cock is then turned to a neutral posi- 
tion while the rubber bulb is connected to the shorter limb of the saceharimeter 
by means of a rubber stopper carrying a small piece of glass tubing. 



By the simultaneous application of gentle pi'essure to the bulb and proper 
adjustment of the stopcock, the gases contained in the sacchai'imeter may be 
slowly driven into the TJ-tube where absoi’ption of the carbon dioxide talces place. 
The comparatively insoluble gases, i. e., nitrogen and oxygen, are found iii the 
graduated limb where they may bo read directly as to volume in cubic centi- 
meters. The difference in the readings obtained before and after absorption 
represents the actual amount of carbon dioxide liberated in the fermentation 
process in excess of the cai’bon dioxide in solution in the urine and which was 
taken into consideration during the calibration of the saceharimeter. 
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EDITORIALS 


Renal Function In Clinical Medicine 

T he kidneys have an abundant blood supply, the renal arteries taking off 
directly Irom the abdominal aorta and being quite short. The arterial sys- 
tem leads eventually to the glomeruli of the kidneys where the arterioles break 
up into large eapiilary tufts. The vessels leading from the glomeruli are dis- 
tinctly smaller than the afferent ones. This favors the idea that the blood bv 
passing thraugh the glomerulus loses a lai^ proportion of its water. Tlic ar- 
terioles leading from the glomcrnU break up again into a second capillary net- 
work distributed around tlie convoluted tubules. This double capillary systcin 
is quite unique among the organs of the body and justifies m part the assump- 
tion that while water and porliaps other substances pass out thi-ough the glomer- 
uli, the excretion of certain other constituents of the urine is a function of the 
convoluted tubules. 

Tlio prevailing theory lias it tliat fluid pas-^es out through tlie capillary 
673 
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walls in the glomeruli, through the very thin Bowman’s capsule purely by phys- 
ical processes, and that this transudative fluid contains its constituents in ap- 
proximately the same concentration as that of the blood plasma. The glomerulus 
acts as a semipermeable membrane allowing passage to water and most of the 
crystalloid substances but holding back the colloids. As this very dilute urine 
passes the cells of the convoluted tubules it is altered by the resorption of some 
of its constituents through the epithelium and back into the blood stream. 
Aschoff divides the urine excretory system into three sections, the glomerulus or 
filtration apparatus, the proximal convoluted tubule or resorption apparatus, 
and the loop of Henle, which serves as a pressure regulator. 

The colloidal chemists explain the resorption of water in tlie jnimary 
tubules on physical grounds. Fischer believes that blood rich in carbon dioxide 
or venous blood has a tendency to swell or absorb water, while blood poor in car- 
bon dioxide such as arterial blood has a tendency to give up ivater or shrink. 
The arterial blood in the glomeruli gives np water readily ivhile the venous 
blood in the second set of capillaries tends to absorb water. 

The resorption of water explains the concentration of ui’ine but it does not 
explain the alteration in proportion of the various elements. Sodium chloride 
is concentrated to double the plasma strength, while urea is concentrated about 
forty times. In explaining this, Cushny divides the constituents of the blood 
plasma into threshhold bodies and nonthreshhold bodies. Dextrose, chloride and 
sodium are threshhold bodies and are excreted only when their concentration in 
the blood exceeds .a certain percentage. Threshhold bodies are necessary for 
vital processes and are retained unless in excess. On the other hand, substances 
which are of no use to the body, such as urea, are excreted when present even 
in small amounts and in this way have no appreciable threshhold of exeretion. 

According to the colloidal theory, substances with threshhold value pass 
through the glomeruli but are resorbed along with water through the tubular 
epithelium. 

Aschoff maintains that in such a cojidition as mercury poisoning, mercury 
is excreted through the glomeinlus and it is only during its resorption through 
the tubules that damage to the latter occurs. Gil-y-Gil has demonstrated that 
in experimental uranium poisoning, the epithelial cells damaged during resorp- 
tion acquire a tolerance to the poison. Lethal doses may be subsequently given 
with impunity, the uranium being excreted in the urine instead of being taken 
up in the cells. This gives us an insight into one phase of the production of 
chronic nephritis. The epithelial cells become less permeable, if we may use this 
term, to the substances which have passed out through the glomeruli and do not 
resorb them as they should. This is probably true of water as well as of the 
substances in solution. As a result the concentrating ability of the kidneys be- 
comes damaged. 

We have been accustomed to describe parenchymatous nephritis and glomer- 
ular nephritis. In the one the damage appears to have been chiefly tubular, in 
the other glomernlar, but both systems are more or less involved in either type 
and the clinical differentiation is often difficult or impossible. The word 
nephritis presupposes an infection or inflammation of the kidneys. Nephrosis 
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is a designatioa applied to those types of renal pathology in ivliieh there is no 
evidence of infectious origin and in wliieh the cause appears to have beeu toxic. 
This applies particularly to those cases with predominant involvement of the 
tubular epithelium. Parenchymatous nephritis is characterized by dogeneratiou 
of the epithelium lining the uriniferous tubules with little or no involvement of 
the glomerali. The kidney is slightly enlarged, the cortex broadened, and an 
excess of fat deposit is found in the cells of the tubules. As a general rule there 
is no cellular infiltration of the conneetive tissue suggestive of localized infec- 
tion so that we may coirsider this condition a jiephrosis. This is the type of 
picture observed in mercuric chloride poisoning. 

In acute and chronic glomernlonephrilis the gross appearance resemble-s 
that of parenchymatous nephritis. The tubules arc involved in greater or less 
degree, the glomeruli are swollen and show an increase in the number of nuclei 
dependent on miiltiplieation of both endothelial and epithelial elements and in 
the advanced cases crescentic mass of desquamated cells occupies the capsular 
space. These are usually iullamraatory changes. Glomerular involvement does 
not undergo such complete recovery as does the parenchymatous typo. The 
vascular tufts become adlicrout in places to the capsule and destruction of por- 
tions of the glomcnilus results in partial hyalinizatiou. 

The interstitial connective tissue almost invariably undergoes proliferation 
and it was customary formerly to distinguish a parenchymatous and an inter- 
stitial type of nephritis, depemling upon the degree of connective tissue forma- 
tion. Woigert has shown however, that chronic parenchymatous lesions are 
nearly always associated with interstitial growth. He interprets the eomieotive 
tissue proliferation as an attempt to fill in the defect caused by the dostroctiou 
of parenchyma, that is, a replacement fibrosis. 

The secondary contracted itiduey follows extensive parenchymatous dcstruo- 
tion and connective tissue overgrowth and we may look upon this as the end 
stage of a ehronie glomerulonephritis. The sear tissue in the kidney has a patchy 
distribution. 

The primary contracted kidney or red granular kidney diffeis in many 
essentials from the types of kidneys just described. In the red granular Idducy 
\vc observe bands or wedge-shaped areas of fibrous tissue enclosing atrophic 
tubules and obliterated glomeruli, alternating with active parenchyma. The 
glomeruli are small, hyaline and surrounded by a thickened capsule. They have 
suffered total dcstruetion. In other portions of the kidney they are normal. 
The arterial walls hr the red granular kidney are always affected. The elastic 
layer becomes thickened and the intinia undergoes fatty degeneration. These 
degenerative lesions are tmdouhtcdly a phase of arteriosclerosis and the vascular 
lesion or arteriosclerosis is probably the chief factor in the production of the 
primary contracted kidney. The vascular changes are followed by nutritional 
disturbances which endanger particularly the glomeruli. After their destruc- 
tion the tubules atrophy from disuse. Thus we see that the renal damage in all 
forms of nephritis involves both tho glomeruli and the tubules, and the varia- 
tions in the different types arc only relative. Even in the arteriosclerotic or 
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primary contracted kidney both systems are involved. It is apparently only in 
true nephrosis that the glomeruli remain relatively free from damage. 

We can, therefore, readily understand the difficulty of attempting to local- 
ize renal iujuiy in the living patient, whether in the tubules or hi the glomeruli. 
It is far safer and more correct to speak of acute or chronic nephritis with or 
without hypertension, thus describing tlie renal pathology as a whole. This 
attitude has been urged particularly by Christian in this country and by Yores 
and others in Europe. 

The fallaciousness of simple qualitative urinalyses is known to all. The 
value of functional tests is conceded. The interpretation of their significance 
is on the other hand, not always above question. We no longer think of the 
salicylic acid test as a measure of the permeability of the glomeruli, the meth- 
ylene blue test as a measure of the osmotic function of the epithelial cells, and 
the phloridzin test as a means of determining the secretory abilitj' of the renal 
epithelium. Even with those tests which are in general use toda}', it is hazard- 
ous to venture concrete hypotheses wnth regard to their modus operandi in the 
kidney. 

In terms of the preceding discussion we may, however, at a certain risk of 
accuracy, visualize the reaction of the kidneys to the commonly used fiuietional 
tests somewhat as follows: 

Disease of the kidneys alfects the body either by allowing substances to iiass 
out which should be retained, or by retaining substances which ought to pass 
out. Of the substances -which should be retained but do escape, albumin is of 
chief importance. Of those which should be excreted but are retained, those 
commonly measured are uric acid, urea, and ereatinin. Either the glomerular 
membrane becomes less permeable to them or they are resorbed in the tubules. 
The foiiner seems the more likely. These are nonthreshhold substances and 
normally are not resorbed. ^Moreover, observations indicate a diminution rather 
than an increase in the absorptive capacity of the tubules. 

Phenolsulphonephthalein is an organic dyestuff toward which the bod}^ re- 
acts as it does toward urea. Undoubtedly it is excreted through the glomerular 
epithelium and normally is not resorbed to any great extent in the tubules. 
Like urea, in chronic nephritis it probably does not pass as readil.y through the 
glomeruli. The reaction of the kidneys to phenolsulphonephthalein is propor- 
tionately so similar to their reaction to urea and other nitrogenous substances 
that the phthalein test has come to be used as a measure of the capacity for 
excretion of nitrogenous substances. 

We cannot at present explain with entire satisfaction the inability of the 
damaged kidneys to concentrate those crystalloids which do pass the glomerulus. 
The fluid passing through the glomeruli presumably contauis those crystalloids 
which are not materially obstructed in about the same concentration as in the 
blood. Failure to concentrate is then presumably due to some change in the 
tubular epithelium. We have seen that the chronically poisoned epithelium 
becomes less permeable to certain substances. It is possible that the failure to 
concentrate substances such as sodium chloride is due to lessened resorptive 
capacity for water. 
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We are uot so nracli interested in sodium cUIoride as an excretory product 
as ive are in the kidneys’ ability to eonceutrate. 

It is usually stated that the urea excretion is an index of glomerular func- 
tion while salt and water excretion is an index of tubular fnnotioin The two 
latter are tlireslihold bodies. Prom the foregoing we can see how in a general 
way this may be true. 

We should state parenthetically that the prevailing concept of urinary ex- 
cretion and concentration, based chiefly on the recent work of Cuslniy, that con- 
cept on which our discussion is based, ia not without its weak points. Thus 
MaoNidcr has demonstrated columnar cpithelinm in the glomeruli of the ’pos- 
sum. 

Certain generalizations have been made from functional studies, which, 
while iu the main correct, have important exceptions and it is our desire briefly 
to direct attention to certain of these. It has been stated for example that the 
examination of a single specimen gives no information regarding the fuiietional 
capacity of the kidney. It is true that little information is gained from a single 
urinalysis and that when its specific gravity is low, we have no indication of 
the functional capacity of the organ. But when the specific gravity is 1020 or 
above we may be confident that the concentrating ability of the kidney is rea- 
sonably good, and that nitrogenous substances are being c.xcretod by the kidney 
in essentially a normal manner. Thus a single specimen with high specific 
gravity is of definite value. Of eoui’se it is necessary to rule out the presence of 
sugar. 

It has been stated timt wiieu the phtbaloin e.vcretion is high we may bo 
confident that there is no nitrogen retention in the blood. This is not always 
true. The particular exception is to be found in acute nephritis. The kiduoy 
is able to eliminate pheuolsulphoncphthalein, urea, etc,, in normal coucentratiou 
but the trouble lies in the water exci-ction which is so greatly impaired that not 
enough water ean pass through to prevent the damming back of ui-ea in the 
blood. 

A high specific gravity docs uot necessarily indicate noraial ability to con- 
centrate urine. We find lack of fle.\ibiiity in the two-hourly renal test, the 
variation in specific gravity througbont the day being less than ten pohits, show- 
ing distinct fi.xation of specific gravity at a high level. This is particularly apt 
to occur in parenchymatous lesions and in cases of long-standing focal sepsis. 

A tendenoj' toward fixation of .specific gravity at a high level may appear 
in normal individuals who from habit have a low water intake. This observa- 
tion is of help in directing their daily routine in that with a greater fluid intake 
they develop a normal type of reaction. 

No one test is sufficient in all cases and no study of renal function even in 
the mildest nephritic is sufficiently complete unless ail of those tests of proved 
value have been made and correlated. No single functional test is sufficient for 
the recognition of early pathology. This ia due eliicfly to two faetons; first, 
e.xcrction for some substances may Ire normal while impaired for others, and 
second, even in the normal there is considerable fluctuation in the respojjse, and 
multiple cheeks must, therefore, be applied. 


■W. T. V. 
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On to Philadelphia! 

History of the American Society of Clinical Pathologists 

Introduction , — ^Au organization that is just npproaeiiing its tiiird birthday 
can haixlly lay claim to an historical retrospect. So many dramatic events, how- 
ever, arc crowded iu the Society’s young life that a brief recital of its genesis 
and growth will probably strike a responsive chord among the members and 
friends who have watched with interest the meteoric rise of the American Soci- 
ety of Cimical Pathologists. 

Predisposing Games . — The time was ripe for the formation of such an or- 
ganization. There ^vero many clinical pathologists scattered throughout the 
medical communities of this country, each more or less isolated from his col- 
leagues in this specialty, trying iu his o\va way to meet the problems that faced 
him and longing for comnumiou and fellowship with kindred souls for counsel 
iu his difficulties. Above all, it was in the scientific field that he looked for help, 
guidance or inspiration. Like bis confreres in other specialties, he naturally 
yearned to meet with his peers, at periodical reunions, to discuss the results of 
the newest research or improved methods iu laboratory investigation. Xouc of 
the existing societies, narrowing then’ activities to one particular braneh of 
clinical pathologj' and catering chiefly to college professors, quite satisfied the 
longings of the practical laboratory man. He desired to meet with men like 
himself engaged in the professional field, in daily contact with patient and 
elinidan, and confronted with problems similar to his own. In addition to the 
thii’St for knowledge that w’ould aid him in the diagnosis of disease, there wa.s 
another circumstance that made the formation of a national organization an 
inevitable outcome. The existence of laboratories, some of them directed by 
incompetent lajTucn, advertising their skill and their prices in reputable medical 
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jouiTiala, was a menace that tlu’eatened the future continuance of ethical prac- 
titioners in this specialty. It was, therefore, a foregone conclusion that sooner or 
later, a union of the forces striving for a liigh plane of practice in this field 
would take place. 

ilodern histoi’ians give little weight to the superman theory ascribing events 
and occurrences to preexisting causes and external conditions. 

'Exciting Cause . — So it was with the inception of the American Society 
of Clinical Pathologists. It so happened that circumstances in one of the 
western states furnished a favorable nidus for this idea to germinate and evolve 
to a successful fruition. i\aid now we shall for the nonce forsake the cold im- 
personal viewpoint and turn to the human interest side of the story of the 
A. S. C. P. 

On March 14, 1921, a group of five clinical pathologists, all in active 
practice of their specialty in the city of Denver, Colorado, met in the labora- 
tor 3 - of one of their number to consider the details of a program to be pre- 
sented before the local County Medical Society on blood chemistry determina- 
tions. One of the group who issued the call for this first meeting of the 
Denver laboratory men had been asked by the Pi'ogram Committee of the 
Medical Societj’’ to suggest the names of the essayists for the blood chemistry 
symposium. Fortunately, the esprit de corps of the Denver Clinical Patliol- 
ogists alwaj's has been ideal and their mutual relations the most friendly and 
cordial. It Avas but natural, therefore, for them to get together on this occasion 
and select from their number the speakers who Avere to present the various 
a 2 igles of blood chemistry in relation to disease. The gathering for this special 
purpose logically led to the desii’e for more meetings and thus the Denver 
Society of Clinical Pathologists Avas formally launched April 1, 1921. 

It Avas not long befoi'e similar fi'iendl}'^ relatioiAs Avith colleagues in the 
neighboring cities of Colorado Springs and Pueblo led to their being invited 
to participate in these meetings. On June 21, 1921, the name of the organiza- 
tion Avas changed to the Colorado Society of Clinical Pathologists. , All the 
clinical pathologists of the state Avero enrolled as members and meetings Avere 
held quartei’ly. At these gatherings, besides the presentation of scientific 
papers, informal discussions Avere held on the status of the clinical pathologist 
and his relation to the clinician. The .situation Avas indeed deplorable. The 
clinical pathologist was coming to be regarded as a mere technical assistant, 
not on a par Avith other specialists. This condescending attitude Avas greatly 
fostered by the unseemly advertisements in medical journals tending to make 
laboratory diagnosis a purely commercial adjunct. 

Other Foci of Infection. — Again assuming the historian’s viewpoint of 
cause and effect, it is interesting to note that under similar circumstances a 
State Society of Clinical Pathologists had been formed in Texas prior to the 
one in Colorado. Is it that the great open spaces of the "West and SouthAvest 
Avhere habitations are far apart and the herd instinct more pronounced that 
conditions favor the spirit of neighborliness more than in the congested East? 
It is idle to speculate on the etiology or lapse into generalization Avhieh may 
prove illogical for lo, about the same time Ave find Ohio organizing a State 
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Pathological Society. Prieuclly correspondence with these state organizations 
cheered each one on in its work. 

Period of Polemic . — With the encoiu’agenient of the sister society of Texas, 
the officers of the young Colorado Society of Clinical Pathologists launched 
their famous campaign against the advertisement of laboratories in medical 
journals. With the enthusiasm ehai-aeteristie of youth, numerous conferences 
were held and plans laid for fighting the evil. Courteous letters of protest 
were sent to the trustees of the American Medical Association calling attention 
to the unseemly advertisements in the Journal as unworthy of the good char- 
acter of the official organ of the medical profession of America. Kesolutions 
decrying the acceptance of advertisements from commercial laboratories by 
medical journals were drafted and submitted before the Medical Society of the 
City and County of Denver which passed it unanimously, other medical societies 
later following the example. 

Letters of mild protest were sent to honorary consultants whose names 
figured in the advertisements of a laboratory on the “chain of stores” plan, 
pointing out the anomaly of their position as teachers in medical schools lend- 
ing their prestige to a commercial concern. All this formed a lively chapter 
in the career of the newly organized state society, the battle for the right 
spurring it on to greater efforts, the resistance of the opposition only stimulat- 
ing the quicker coursing of the blood. 

Preliminaries to Organization . — The need of a national body to take up the 
fight was sorely felt. It transcended, for a while, the yearning for the scientific 
purpose of such an organization. How can a few humble and obscure pathol- 
ogists, in a provincial town in the far away West set the machinery in motion 
to get a national organization started? Yet the matter was quite simple. The 
conditions were ripe. The determining factors were all there. Chance and a 
little initiative got the wheels a-going. Late in 1921, a letter and questionnaire 
were sent out on the letterheads of the Colorado Society to all the colleagues 
listed in the American Medical Association Directory under the designation CP 
with an asterisk, signifying that they limited their practice to Clinical Pathology. 
The culling of the names, in itself a task, was distributed among the members 
and in a trice the list was complete. A copy of the circular may be of his- 
torical interest. 

‘ ‘ The formation of societies of clinical pathologists in various cities and states 
has naturally led to a desire for the creation of a national organization. 

“"With this object in view we are addressing a circular letter and questionnaire 
to all physicians who specialize in this branch of medicine. 

“The necessity for an organization of this kind is very urgent in view of the strong 
tendency to commercialize our specialty and to degrade the pathologist to a mere 
technician. 

‘ ‘ The scope of the proposed organization would be to advance the scientific qjrogress 
of Clinical Pathologists and to maintain the status of the Clinical Pathologist as a 
consultant in medicine on an equal plane with that of the internist or surgeon. 

“It is proposed to form this organization at the next meeting of the American 
Medical Association at St. Louis, where problems relating to our specialty may be dis- 
cussed personally and in detail. 

.“Any suggestions from you will be greatly appreciated." 
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Attached was a questionnaire inquiring among other things whether the 
addressee umuld join a national society of Clinical Pathologists and whether 
he would attend the session of the A. M. A. at St. Louis where the proposed 
society would be organized. 

To the four hundred and fifty letters that were sent out there came hack 
one hundred and seventy-five replies, the great majority of Avhieh fervently 
advocated the formation of such a society and manj' of them promising to 
attend the convention and be ready for the call. 

Heartened by the extraordinarily favorable response, steps were soon taken 
to issue a call for the convention. It was deemed advisable to make the time 
and place coincident with the meeting of the American iMedical Association 
in order to insure a good attendance. Dr. George Ives of St. Louis having been 
among the first to respond to the questionnaire was asked to act as a Committee 
of Local Arrangements, and right loyally did he execute the duties allotted 
to him. A commodious room in the ilissouri Baptist Hospital was, through his 
efforts, assigned as a meeting place for the clinical pathologists. At the proper 
time announcements of the forthcoming convention were sent to all the col- 
leagues on our mailing list. 

The First Annual Convention . — The fateful day of the meeting ivas draw- 
ing near. Arrangements had all been completed. It was with some fear and 
trepidation that the signers of the call awaited the portentous event. On Mon- 
day, May 22, 1922, at eight p.ai., about forty men and a few ladies were as- 
sembled at the meeting place awaiting developments. Very few of those present 
were personally acquainted with one another and the atmosphere was some- 
what tense and expectant. The meeting was called to order bj' Dr. Ives. In the 
minutes of the fii’st convention are found his prophetic introductory remarks. 
“I have assumed the honor of calling to order what is destined to be the first 
successful national meeting of Clinical Pathologists. ” 

In accordance with parliamentaiy procedure, he nominated a temporaiy 
chairman and on the latter’s assumption of the chair, he also nominated a 
temporary secretary. The courtesy of these two offices was accorded to the 
Colorado delegates — Dr. Philip Hillkowitz and Dr. Ward Burdick, who had 
issued the call. 

Parturient Pains . — ^After a brief exposition by the chairman on the pur- 
pose of the convention, a general discussion took place on the meaning of the 
term “clinical pathologist’’ which brought forth a variety of idews, but helped 
to clear the atmosphere and pave the way for definite organization. 

On motion of Dr. MacCartj'' of Rochester, a committee of five was ap- 
pointed to cari-y out the purpose of the convention and submit a constitution 
and by-laws for consideration. After further extended discussion on the part 
of those present on the relation of the pathologist to the clinician, the session 
adjourned until the following morning. The differences of opinion on the 
matters under consideration left the delegates with an uneasy feeling and some 
misgivings as to the future fate of the proposal for a national organization. 

The Birth . — ^The next morning was ushered in with a flood of sunshine. 
The visitors had' rested from their travel and were in fine humor. Promptly 
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at eleven o’clock, tlie temporary chairman opened the meeting and immediately 
called for the report of the Committee on Constitution and By-Laws. 

In the brief interval between the sessions, the committee would have had 
to work all night drafting the instimment but the machinery of the organiza- 
tion had been so well oiled that typeuTitten copies of a constitution and by- 
laws were in the hands of the committee immediately after their appointment 
and met with their approval so that but few alternations were made. The 
members present seemed to think likewise, for without any discussion the ac- 
ceptance of the constitution and bjMaws was carried nnanimousl}^ - The teni- 
poi-ary officers were elected president and seci-etaiy, respectively, for the ensuing, 
year; Dr. William C. JlaeCarty, of Eoehester, Miimesota, was chosen as ffi’st 
vice-president and Dr. H. R. Brown, of Eoehester, New York, as second ‘sice- 
president. To lend auspicious auguiy to the new organization a program 
committee appointed by the Chair hastily arranged from the talent present an 
extemporaneous scientific session for the afternoon gathering. Dr. Ives spoke 
on “Streptococcus Veridans Endocarditis” and Dr. MacCarty on “The 
Diagnostic Efficiency of the Average Clinician with Reference to Breast 
Tumoi-s,” both addresses being liberally discussed. 

By this time the members had become well acquainted with each other. A 
feelmg of fellowship Avas engendered. At the close of the meeting eveiyone 
felt elated at the success achieved and filled with high hopes for the future of 
the American Society of Clinical Pathologists. 

Consolidation of Organization. — The year of 1922-23 Avas dcA'oted to build- 
ing up and strengthening the organization. Tlie number of charter members 
at the close of the first annual convention -Avas one hundred and forty-five. 
With the aid of these members and through the efforts of the Secretary’s office, 
applications for membei’ship rapidlj"" increased. 

Education of the Profession . — Considerable efforts were put forth to elevate 
the status of the clinical pathologist. The trustees of the American Medical 
Association Avere again appealed to in our campaign against laboratoiy adA'-er- 
tising. A communication protesting against the action of the Advertismg Com- 
mittee of the A. M. A. in peimitting the insertion of objectionable advertise- 
ments was published in the Journal and helped to arouse a more sympathetic 
attitude of the medical profession toward the clinical pathologist. 

Our members were kept apprised of our progress by means of Bulletins 
AA'hich carried detailed accounts of our fight for the Ethical Practice of Clinical 
Pathology together Avith other items of interest. 

The morale of the. Clinical Pathologists throughout the country Avas there- 
by raised to an incalculable degree. They felt as never before that they Avere 
specialists in an important branch of medicine, consultants, on a par Avith the 
internist and the surgeon. 

As the year rolled on the enthusiasm of the members grcAV apace and they 
looked foi’AA'ard Avith pleasant anticipation to the next annual meeting. 

Second Annual Convention. — Again it was deemed adA’isable to hold the 
convention at the same time and place as that of the American Medical Asso- 
ciation scheduled for that year at San Francisco. On account of the great 
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distance from Eastern centers no large attendance was anticipated. Neverthe- 
less over seventy members registered at the second annual convention of the 
American Society of Clinical Pathologists which was held June 25, and 26, 
1923. The scientific program ^yas very good, the chief subject of interest and 
discussion being the technic of the Wassermann reaction. Considerable inter- 
change of opinion took place on the economic aspects of the practice of clinical 
patholog}'. This was occasioned, to some extent bj’ the presence of several men 
affiliated with commercial laboratories who objected to the attitude of the 
American Society of Clinical Pathologists toward advertising. The Society, 
however, by a practically unanimous vote registered its approval of tlie code 
of ethics laid down in its bj'-laws. 

During the course of the Hiccting the trustees of the American Medical 
jVssoeiation invited a committee from the Amei'icau Society of CUnicai Pathol- 
ogists to give their view of laboratory advertising which was accordingly pre- 
sented to them in the proper light. 

As a i*esult of the campaign waged by the ^bnerican Society of Clmical 
Pathologists, laboratoi-y advertisements though not entirely eliminated have 
been censored to tho extent that no fees are published or undue claims made. 

The membership during the second year continued to grow. Clinical 
pathologists all over tlic country, recognizing the valuable semces rendered 
their cause by the society hastened to enroll under its banner. 

In the election of new officers, Dr. AVm. C. MacCariy of Kochcstci’, Minne- 
sota, was chosen president, Dr. John A. Kolmer, fii'st vice-president, Dr. George 
Ives, St. Louis, Missouri, second vice-president and Dr. Ward Burdick was re- 
elected secretary-treasurer. 

The incoming president invited the society to meet the next year iu 
Rochester, Minnesota, as guests of the !Mayo Clinic. The invitation was heartily 
accepted. 

Third ximuial Convention . — ^The central location, the large and interest- 
ing scientific program, the opportunity to see the extensive laboratories of the 
Mayo Cliuic, all combined to bring out a large number of members and visitors 
at the Rochester meeting which was held June 5, to 7, 192-t. By this time 
many of the membei's were well known to one another and cordial greetings 
of good fellowship were exchanged. The hospitality of the Mayos in offering 
the members all the facilities of their wonderful plant was deeply appreciated 
by all present at the meeting. 

Tho papers presented were of a high order and the round table discussions 
by experts in tlieir respective fields were very instructive. 

Nothing but science held sway at the third annual meeting. Busine.s.s 
matters and economic topics which loomed largo at San Francisco were relegated 
to the background. It was clearly the intention of the committee of arrange- 
ments to demonstrate that fho American Society of Clinical Pathologists is 
primarily a scientific society and that the other aspects of membership in this 
organization, though likewise desirable, arc secondary. All the visitors went 
away profoundly impressed and highly elated at tije high scientific level at- 
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tained by the society aud eorrespoudingly proud of the privilege of belonging 
to such au organization. 

Official Organs . — Tentative arrangements had been made prior to the 
Rochester meeting for the Journal op Laboratory and Clinical Medicine to 
publish mattei-s of interest to our members. During the convention the op- 
portunity was presented through personal interviews with the editor aud the 
publisher of the Journal to make this excellent periodical our official organ. 
All the papers presented at the meeting together with the transactions were 
accordingly published in the Journal of Laboratory and Clinical Medicine. 

Officers Elected at the Third Annual Convention . — At the Rochester gather- 
ing, the society elected Dr. John A. Kolmer, of Philadelpliia, Professor of 
Clinical Pathology at the University of Pennsylvania, President ; Dr. Frederick 
B. Sondern of New York City, a pioneer in Clinical Pathology, first vice-presi- 
dent ; Dr. AV. P. Thomson, Beaumont, Texas, second vice-president, and Dr. 
AYard Burdick was reelected secretaiy-ti’easurer. 

The Present . — The approach of the Fourth Annual Convention finds the 
American Society of Clinical Pathologists in a flourishing aud healthy state. 
The perilous period of infancy when the mortality is highest has been safely 
passed over; the seasons of storm and stress when it was battling for recogni- 
tion as a dignified specialty, are also left behind. The society is now a lusty 
youth full of enthusiasm aud filled with ideals for a useful future. Its member- 
ship now exceeding three hundred and representing the best men in this field 
in all parts of the United States is devoted to the cause of helping humanity 
by advancing the cause of scientific medicine through the aid of clinical 
pathologj'. 


The Administration of the American Society of Clinical Pathologists 

Prom a portable typewriter in a corner of a crowded laboratory in a 
physicians’ office building to a full complement of office equipment in a suite 
of commodious quarters in a modern hospital — such is the story of the rapid 
rise of the secretariat of the American Society of Clinical Pathologists. In 
the early days of the society — if it be proper to indulge hi reminiscences of 
a three-year-old organization — all the business of the new fledgeling was con- 
ducted in the interim of making laboratory examinations with a microscope 
in front aud an incubator in the background. The correspondence was pounded 
out on a small portable typewriter, and records kept in paper files. 

The phenomenal growth of membership and enormous increase in cor- 
respondence soon necessitated haAung clerical help, at first only during periods 
of stress but later on half time basis. The need for better equipment and more 
office space was soon apparent. Fortunately the Children’s Hospital, with 
which our secretary is connected as pathologist, has extended to the society the 
free use of very roomy quarters in this institution adjoining the clinical labora- 

toiy. _ . 

In this office is installed the usual armamentarium of a modern busme.ss 
office including a set of files which hold, besides the eorrespondence, an elaborate 
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berits of card indexes covering all the activities of the American Society of 
Clinical Pathologists. 33very member is listed both alphabetically and 
geographically with data pertaining to lus member.ship. 

The office of the American Society of Clinical Pathologists has developed 
into an information bureau and clearing house. Its activities are manifold. 
Aside from keeping in eonstairt toudi with the membership on the progress 
of the organization, it ans\yei’s tJie many inquiries that come in on society 
matters. It receives and onswei’s correspondence from hospitals and colleges 
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regarding available clinical pathologists and teachers in pathology, bacteriology 
and allied subjects. It likewise puts the clinical pathologist seeking a new 
location in touch with the hospital offering the prospect of a position, iluch 
of the work of the publication, committee is candied on in this office, also cor- 
respondence relative to clinical pathologists seeking membership, the arrange- 
ment of our annual program, matters consequent to our annual conventions, 
conducting detail work of various committees such as the Committee on 
Standardization of Laboratories, etc. With each year tlie fimctioiu, of the 
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secretariat have been broadened so that at the present time a full time assistant 
to the secretaiy has been found necessary to keep up with the increasing volume 
of office work. 



A close-up of the liling system. There is a folder for the correspondence of and the data 
on every member of the Society; also ledger cards with alphabetical and geographical 

classification. 


It is indeed a source of gratification to obseiwe the gigantic strides that 
have been made by the American Society of Clinical Pathologists as reflected 
in the scene of busy activity in tiie offices of the administration. 


Program of the Fourth Annual Meeting of the American Society of Clinical 

Pathologists 

Benjamin Franklin Hotel, 9th and Chestnut Streets, Philadelphia, Pennsylvania. 

Wednesday, JLvy 20, 9 A.ir. 

Cali to Order — ^Short Business Session 
Scientific Program 

The Preparation of Solutions of Dextrose for Intravenous Administration, by Dr. Balph 
G. Stillman, New York City, N. Y. 

Utilization of Carbohydrates, by Dr. W. G. Karr, Philadelphia, Pennsylvania (by invita- 
tion). 

Diagnostic Value of Spinal Fluid Sugar Content, by Dr. W. Parker Stowe, Bocliestcr, 
New York. 

Alveolar COo Tension and Acetone in the Expired Air in Acidosis, by Dr. Paul Both, 
Battle Creek, Michigan. 

The Effect of Varied Carbohydrate Food in the Blood Sugar Concentration, by Dr. Leon 
Jonas, Philadelphia, Pa. (by invitation). 

Wednesday, 3May 20, 2 p.u. 

Aids to Urinalysis in a Large Hospital, by Dr. C. Pons and Dr. B. B. Krumbhaar, Phila- 
delphia, Pennsylvania (by invitation). 

A New System of Duplicating and Placing Laboratory Reports in the Historj', by Dr, 
Prank W. Hartman, Detroit, Michigan. 
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Value of ifethod of ICcepicg Becoids of Tissue ExamiDations, by Dr. L. A. Turley, Nor- 
man, Oklahoma. 

A Non* Type of Instrument for the Eslimatioo of ITcmoglobin, by Dr. C. E. J?oJorick, 
Battlo Crock, Michigan. 

Some Useful Apparatus, "by Dr. Max Shawckcr, Dover, Ohio. 

The Organization of a Metabolism Laboratoij', by Dr. William H. Stoner, Philadelphia, 
Pennsylvania (by invitation). 

Value of the Leucocyte Fragility Tost in the Piogaosh of Pneumonia, by Di. C. Pens and 
Dr. E. P. Waid, PUiladclplua, Pennsylvania, (By invitation). 

The Value of the Icteric Index in Differentiating Anemia, by' Dr. A. V. St. George, and 
Dr, A. L. Brown, Kew A'ork City. 

A Plea for a Standard Method of Determining and Reporting Hemoglobin Values, by 
Dr, E. Clarence Bice, Washington, D. 0. 

Myocardial and Endocardial Changes in Cardme Defects, by Dr. !Maudc E. Abbott, Phila- 
delphia, PcniJ.sylvania. 



Tho Benjamin Franklin, Philadelphia 
Headquarters, AmeTlcaa Society of €<limcal Pathologists 
May 20, SI, 22, 23, 1025 


Tuxdrsdvy, May 21, 0 

Autopsy Bepott of Two Cases of Thymic Death During Surgical Opciations, by Dv. Jcasio 
AV. Fisher, Middletown, Connecticut. 

Some Enzyme Studies with. Dcsiceated Gonadal Tissue, by Dr. Herman SUarlit and Dr, 
AVilliam G. Lyle, New York City, N, Y. 

A Comparison of Enzyme Actions of Tunior> and Normal Tis'iues, by Dr. IC George Falk 
and Helen Miller Noyes, New York City, N. V., (by invitation). 

A Double Hydrogen Electrode System for the Deferruination of Hs’drogen-Ioa Concentra- 
tion, by Dr. George U. Meeker and Mr. Bernard Oht, Philadelphia, Pcmiaylvauia, 
(by invitation). 
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ox TO PHILADELPHIA 


Observations on the Diclc Test, Toxin Immunization and Serum Treatment of Scarlet 
revcr, by Dr. John A. Murphy, Philadelphia, Pennsylvania (by invitation). 
Pneumococcus Antibody Solution, by Dr. Prank M. Huntoon, Glenolden, Pennsylvania. 
Ani.socytosis and Increased Eed Blood Cell Volume with Little or no Anemia, (Lantern 
Slides), by Dr. Mortimer Warren, Portland, Maine. 


Thursday, May 21, 2 p.h. 

jN'ornial and Pathologic Basal Metabolic Bate in Obesity, b 3 ' Dr. Ilorrj- M. Jones, Chicago, 
Illinois. 

Studies on Blood Cultures with Special Eeferencc to the “Massive” Method, bj’ Dr. 

Herbert Fox and Dr. William G. Leaman, Philadelphia, Pcnnsj'lvania. 

A Comparative Studj- of Liver Functional Tests, bj' Dr. A. 1. Eubenstonc and Dr. Louis 
Tuft, Philadelphia, Pennsjdvania. 

The Bactericidal Action of IVliolo Blood as Determined bv' the Heist-Lacy Method, bj* 
Dr. B. S. Parks, Philadelphia, Pennsylvania (bj'- invitation). 

Studies on the Bacteriology of the IJiinc in Cooperation with Catheterization of the 
Ureters, bj' Dr. Eobert A. Keilty, Danville, Pennsylvania. 

Studj- of Cases of Acute Leukemia and Acute Mononucleosis, bj"^ Div p. L. Crawford, 
and Dr. Harold W. Jones, Philadelphia, Pennsjdvania. 

Blood Counts in Mississippi, bj- Dr. Leon S. Lippencott, Vicksburg, Mississippi. 

Thursday, May 21, 7 p.ir. 

Eeaction After Tj-phoid Vaccination, by Dr. Henrj- J. Hichols, Washington, D. C. 

The Measurement of Cloudiness in Liquids, by Dr. William G. E.xton, Newark, New Jersey, 
Studies in Embalming Fluids in Eolation to Gross and Histological Tissue E.xamina- 
tions, bj- Dr. John A. Kolmer and Dr. Fred Boerner, Philadelphia, Pennsylvania. 
The Specific Inflammatory Eeaction of Immunized Animals (Arthus Phenomenon), by Dr. 

Eugene L. Opio, Philadelpliia, Pennsylvania (by invitation). 

Methods of Staining Tubercle Bacilli, by Dr. H. J. Corper, Denver, Colorado. 


Frid.ay, May 22, 9 A.ii. 

Sedimentation Eate of Erj-throcytes, by Dr. H. N. Cooper, Watertown, New York. 

Standardization of Tuberculin, by Dr. Joseph D. Aronson, Philadelphia, Pennsjdvania 
(bj- invitation). 

Bronchial Spirochetosis, by Dr. Thomas L. Eamsey, Toledo, Ohio. 

Etiological Studies in Psoriasis, by Miss Mary Marcus, Philadelphia, Pennsjdvania (by 
invitation). 

Squamous Cell Carcinoma of the Gall Bladder, by Dr. Frank W. Hartman, Dr. W. E. 
Johnson, Detroit, Michigan. 

The Technic of the Practical Application of the Pathogen Selective Cultural Method, 
bj- Dr. A. I. Eubenstone, Philadelphia, Pennsjdvania. 

Friday, May 22, 2 p.h. 

A .Sj-stem of Labor.atorj- Approval Proposed to the American Society of Clinical Pathol- 
ogists, bv Dr. Frederick E. Sondern for the Committee on Standardization. 

Discussion to be opened bv Dr. Huth Gilbert, Dr. C. Y. White (by invitation) and Dr. 
S. E. Haythorn. 

Open Discussion 

How Can We Best Promote the Objcct.s Contained in Article II of Our Constitution 
Bv Dr. Herman Spitz, Nashville, Tennessee. 

Suggested Method to be Followed in Developing a Standardized Course for Medical 
Technicians, by Dr. AValter E. King, Detroit, Michigan. 
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Friday, May 22, 7 p.m. 

Annual Dinner in Bali Hoorn of the Benjamin Prankliu Hotel. 

Presidential Address 

The Functions of a Hospital, by Dr. George H. Meeker, Dean of the Graduate School of 
Medicine, University of Pennsylvania, Philadelphia, Pennsylvania. 


S.^TURDAY, May 23, 0 A.ii. 

Business Session 

Saturday, May 23, 2 p.u. 

The Clinical Significance of Anticomplcmcntary Scrum, and Spinal Fluids in the AVasscr- 
mann Bcaction, (Kolmcr Modification), by Dr. A. H. Sanford, Eochestcr, Minnesota. 
A Standardized YVassermann Heport, by Dr. A. X Cassciman, Camden, Hew Jersey. 

The Present Status of the Kolmcr Complement-Fixation Test for Syphilis as Determined 
by a Comparison with Humcrous Other Methods, by Dr. Hobert A. Kilduffc, Atlantic 
City, New Jersey. 

Comparison of Hcsulta with Kolmcr Wassermann Method and Kahn Precipitation Test, by 
Dr. Robert G. Owen, Detroit, Michigan. 

ICahn’s Precipitation Reaction as Compared to Kolmer’s Complement-Fixation Test, by 
Dr. A. S. Giordano, South Bend, Indiana. 

A Clinical Study of the Kolmcr and Kahn Reactions in Syphilis, by Dr. R, L. Kelly, 
Louisville, Kentucky (by invitation). 

Tho Meineckc Reaction as Compared with the Wassermann in One Thousand Specimens 
of Blood Sera. (Lantern Slides), by Dr. A. M. P. Saunders, Dunning,^ DUnois. 

Scientific Szhibit 

Microscopic and Other Specimens Relating to Tropical Medical Problems, by Dr. J, M. 
Fedcr, Santo Tomas Hospital, Panama. 

Commercial Exhibits 

The commercial csliibits arc an added attraction to the Meeting of the Amouciiu So- 
ciety of CUnical Pathologi>t8. Muhv of the leading laboratory houses will display a large 
line of new and up to the minute laboratory equipment. 

E\cty foim of appaiatua will Ix; on display iu those exhibits that goes to make a 
coinplcto diagnostic clinical laboratory. The leading medical puhliehexs will exhibit a com- 
plete line of laboratory books, as well as a largo number of books on allied subjects. 

All of the exhibits arc being planned to fcrvc the convenience of tho clinical patholo- 
gist, aud it will bo to his advantage to visit them often. 

The Program speaks for itself and is a sufficient lure for all Clinical 
Pathologists to temporarily forsake their laboratories and participate in this 
intelleetnal and scientific treat. 

All members should make plans immediately for attending our next meet- 
ing. The Secretary will gladly make hotel reserv^ations for the visitors and their 
families. Please eonuiiunicate at once Avitli Dr. AVard Burdick, Children's Hos- 
pital, Denver, Colorado. 



BOOK REVIEWS 


(Books for Eeview should be sent to Dr. Warren T. Vaughan, Medical Arts Building, 

Eichmond, Va.) 


Canned Foods in Relation to Health* 


JN Ms Milroy lectures for 1923, published as a volume of the Cambridge 
A Public Health series, “VVilliam G. Savage undertakes an exhaustive study 
and criticism of the methods of preparation, the possibilities of contamination, 
and other potential sources of danger in connection with canned goods. Writ- 
ten originally as a lecture before the Eoyal College of Surgeons, it has an 
easy style which makes the volume very pleasant reading. Savage has under- 
taken a thorough study of canning methods both in England and in the United 
States and has covered the literature thoroughly. Among other points, acid 
foods kept in a tin for a long time will dissolve sufficiently large amounts of 
tin to become of pathologic significance. • 

That canning is not 100 per cent efficient is indicated by the observation 
that, in 1920, the wastage of canned meat alone was 1 ,354,272 pounds. A great 
deal of this is due to the fact that bacteria are not entirely destroyed in the 
process of canning. In investigations of different classes of foods by several 
observers no class of products was found to be always sterile, the percentage 
varying from 18 per cent not sterile for unsweetened milk to 84 per cent not 
sterile for Cimstaeea and 100 per cent for sweetened milk. Practically all 
bacteria except resistant spore bearers are destroyed. These remain viable 
and cause no further damage provided there is no unusual access of air. 

The two most important factors in spoilage are conditions wthin the tin 
controlling the availability of free oxygen, and the initial number of organ- 
isms present. The essential importance of absolutely air-tight retainers is 
not that outside bacteria might gain access, but that the admission of air may 
render conditions suitable for the multiplication of those bacteria which are 
already present. Even obligate anaerobes may be stimulated to become ac- 
tively decomposing organisms by the introduction of air. 

Even in the absence of bacteria, that is, in properly sealed cans, with 
sound contents, certain chemical changes occur with aging, known to the 
trade as maturation. In the case of marine products this is especially desir- 
able and improves the product. There is no evidence so far that maturation in 
sound tins results in the formation of any substance dangerous to health. 

Kecent studies of botulism and the effect of canning upon vitamines are 
discussed in detail. 

The volume constitutes a distinct contribution to the science and the 
industry of canning and will be of particular value to students of public 
health and of industrial bacteriology. 


•Canned Foods In Relation to Health. 
B.S., M.D.. (Lond.) D.P.H. Cloth. Pp. 146. 


roy lectures. 1923.) By Williani ^. Savage, 
CO 8s 6d. Univereity Press. Cambridge, 1J2J. 
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CLINICAL AND EXPERIMENTAL 


INSULIN; ITS INTRADERJUL INJECTION* 


Bt Ernst E. Muller, M.D., and H. B. Corbitt, A.M., New York, N. Y. 


I N a previous article* dealing with the skin and the cfEcct of insulin on the 
blood sugar content obseiwations were described showing that the results 
of insulin injections in rabbits vary with the route of administration. Similar 
amounts of insulin, taken from the same container, produce different results on 
the blood sugar content depending upon whether it is injected subcutaneously, 
or intradermally. 

After subcutaneous injection of insulin, a decrease in the blood sugar con- 
tent was noted between the fifteenth and forty-fifth minute. The lowest figure 
obtained with 0.5 and 1 unit of insulin per kilo body weight in accordance with 
other observera, was about 50 per cent lower than the initial findings, but it 
rarely dropped to less than 0.45 mg. per cubic centimeter. This low level was 
maintained during the first two hours. Eour hours after injection the decrease 
did not exceed 25 per cent of tlie original status and after six hours the initial 
figures of the blood sugar contents again prevailed. Similar cui-ves were found 
to obtain in almost all of the cases examined where the drug had been admin- 
istered subcutaneously, bat a fundamental difference in the curve of the blood 
sugar content was observed after intradermal injection of 1 unit and of 0.5 unit 
of insulin. The sugar decrease began about tlie same time as after subcutaneous 
injection. The lowest point of the curve was also reached after a lapse of time 
corresponding to that in tho foregoing tests. The striking difference became 
evident on comparison of the data obtained four hours after the intradermal 
injection. While the subcutaneously injected animals showed a decrease of 
about 25 per cent below normal at this time, the low blood sugar content noted 

•This contribution Is made possible through the special research fund of the H. A. 
ilctz Iiaboratorles. Inc*. Nevr York City. 

Received for publication, October 23, 1324. 
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after two hours in both kinds of animal tests was still observed in those injected 
intradermally. In other words the rabbits injected intradeiTnally had a more 
prolonged blood sugar reaction than those treated subcutaneously with the same 
agent. Similar ditferences were demonstrated when determining the blood 
sugar content after a six hour period. At this time almost all the subcuta- 
neously injected animals reached the normal level while the others still showed a 
decrease of. about 25 per cent below normal. 

Heretofore, there has been no explanation of the fact that insulin acts dif- 
ferently according to the route of administration. A detailed discussion of our 
findings and conclusions will be found in our previous articles. The question 
now arises as to the importance of the time of resorption. According to the 
findings mentioned above, the time of resorption, different though it may be in 
the skin and in the subcutaneous tissues, is not the cause of the difference in the 
blood sugai’ curves. The fact that, after both modes of administration, the 
lowest point of the euiwe was reached at almost the same time, contradicts any 
explanation by the resorption theory alone. If the specific substances reach the 
blood stream only through a slow process of resorption within the skin, then 
surely the onset of the reaction must be delayed. This not being the case the 
resorption theory cannot be accepted as an adequate explanation of this phenom- 
enon. 

Therefore it is concluded that the skin, or a special function of the skin, 
possesses the power of affecting the insulin reaction in the body in a way hith- 
ei’to unknown. The skin as a special organ is -closely related to the involuntary 
nexwous system, as the body is related to the blood cells and to the serum, and 
is, therefore, capable of producing certain reactions in the body. It is known, 
for instance, that 0.1 c.c. of aolan, a nonspecific lactalbumin preparation, genn- 
free, toxin-free, and nonirritating, is an effective stimulant of the involuntary 
nervous system if given intradermally; on the other hand, subcutaneous, intra- 
muscular or even intravenous administration of the same quantity of this agent 
is not followed by any measurable change in the organs controlled by the in- 
voluntary nervous system. These facts, briefiy outlined on account of lack of 
space, make it seem highly probable that the effect of the intradermal adminis- 
tration on the insulin I’eaction is due to a special property of the skin, as yet 
unknown. If, as our tests show, the injection of a specific agent (insulin), 
intradermally, increases the effect of such agent as compared with its subcu- 
taneous or intravenous employment, it must be concluded that an added feature 
of skin physiology has been discovered. Because of the great importance of this 
problem, as outlined above, it is desired to confirm and establish previous re- 
sults. New studies along these lines have accomplished this, and it is our desire 
to present additional data of a eonfirmatorj-^ nature, thus providing an impetus 
to still further experimental work. 

In our former experiments two animals were used for each test and the 
results obtained by intradermal and subcutaneous injection were carefully com- 
pared. It is knowm that animals, particularly rabbits do not respond uniformly 
to equal amounts of a given agent. The importance of this has not been gwen 
due consideration. But now the observation, that the response of the animal 
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organism varies with the route of administration, takes on a new value since it 
may be essential to establish the relationship between the skin and the involun- 
tary nervous system on the one hand and the blood sugar content on the other ; 
furthermore, it may be a factor in recognizing the role of the skin in the purely 
specific processes mentioned in a recent paper.- 

In an article by Macleod and Orr’ it is stated that rabbits, on the same diet 
and starved for twenty-four hours preceding the tests, cannot be considered 
strictly uniform since they vai-j- in sex, age, and breed, and they also vary con- 
siderably in their susceptibility towards insulin, both with regard to effect on 
blood sugar and the incidence of convulsions. These variations have been ree- 
ognized by us. It is our desire to present in detail the experiments whereby 
these factors have been controlled. 

In their article JIaeleod and Orr have also given illuminating explanations 
of these effects which have been mentioned briefly by us. It is stated that the 
fallowing must be taken into consideration: (1) Variability in the carbohydrate 
metabolism of different animals; (2) seasonable variations; (3) the development 
of an immunity to insulin. 

As stated above, every possibility of such errors has been eliminated, as far 
as such elimination in biologic tests is po.ssible. In the first place, variability in 
the carbohydrate metabolism of different animals as well as other individual 
differences between two animals, may be considered as noiie.xistent by using the 
same animals for the different tests after a week or two of rest. By conducting 
our experiments in this way, it was expected to avoid the other sources of error 
mentioned by Macleod and Orr in the second and third parts of thtar conclu- 
sions. 

An interval of not more than two weeks between the tests in a single ani- 
mal os well as the examination of the entire scries within one month, may be 
considered a sufficient precaution to avoid mistakes by seasonal variations. The 
well-established statement by Macleod coucerning the development of an immu- 
nity to insulin can emdently be ignored in our tests, because the same animals 
were not used more frequently than three or four times at the most. 

Also by comparing these later tests of thrice used rabbits with the fii-st tests 
in other animals, not previously used for insulin injections, there w-as no mani- 
festation of an immunity to insulin in the less frequently used rabbits. 

In Tabic I the results of experiments on seven different rabbit.s arc given. 
Three of these animals were injeelcd twice subeutaneonsly and twice intrader- 
inally ; one ivas injected twice intradermally and once subcutaneously ; the other 
three had one injection each bj- the subcutaneous and by the intradcrmal route. 
In the first column are recorded the result.s of the intradennal injections a-s 
shown by the blood sugar content in comparison with the initial blood sugar 
content. In the second column arc found the corresponding values for subcu- 
taneous injection. Each horizontal line shows two tests on the same animal 
by different methods of injection. Thus comparison may be made in the same 
animal, of the effects of the different routes of administration, and between dif- 
ferent animals using the same method of administration. 
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Table II gives the same results by tabulating the percentage increase in the 
blood sugar content, only. These values are tabulated in the same manner as in 
Table I, showing in the first column the findings after subcutaneous ins nli'n in- 
jections. The subdivisions in this table give the decrease in percentage in the 
second, fourth, and sixth hours as compared with the initial blood sugar content 
of each individual animal. In view of the fact that both tables deal with the 
same tests and that both are submitted only to facilitate a complete review of 
the data, our discussion of the findings will refer only to the second table, A 
graphic presentation of these results is found in Chart 1.^ 


Table I 

SuiiMAEY OP Experiments on Mode op Injection 
The Blood Sugar Content after the Injection op Insulin 


BLOOD SUGAR; MG. PER 100 C.C. BLOOD SUGAR: MG. PEE 100 O.C. 

hours after INTRADEEMAL INJECTION HOURS AFTER SUBOUTANEOU.S INJECTION 


RABBIT NO. 

0 

2 

4 

6 

0 

2 

4 

6 

58 

152 

62.5 

63.5 

47 

123 

45 

100 

129 

58 

115 

39 

49 

67 





78 

155 

70 

96 

134 

134 

66 

102 

123 

78 

130 

73 

90 

117 

139 

52 

120 

131 

79 

156 

91 

96 

118 

130 

77 

81 

99 

80 

123 

56 

89 

136 

129 

63 

117 

125 

80 

121 

52 

91 

126 

131 

45 

131 

132 

81 

117 

34 

34 

59 

115 

46.5 

67 


82 

142 

96 

117 

127 

127 

98 

128 

134 

83 

129 

76 

88 

111 

128 

S3 

118 

114 

83 

122 

61.5 

64.5 

72 

121 

62.5 

116 

115 

Average 

132.9 

64.6 

79.9 

101.3 

127.7 

63.8 

108 



Table II 


SUMiiARY OP Experiments on Mode op Injection 
Percentage Change in Sugar Content 


RABBIT NO. 

HOURS AFTER INTRADERKAIi INJECTION 

HOURS .AFTER SUBCUTANEOUS INJECTION 

2 

4 

6 

2 

4 

6 

58 

-58.5 

-58.0 

-69.0 

-63.5 

-18.7 

+ 4.9 

58 

-66.1 

-57.4 

-41.8 



- 8.2 

78 

-54.8 

-38.3 

-15.7 

-50.8 

-23.9 

78 

-43.8 

-30.8 

-10.0 

-62.6 

-13.7 

- 5.8 

79 

-41.7 

-38.5 

-24.3 

-40.8 

-37.7 

-23.8 

80 

-51.2 

-27.6 

+10.6 

-51.2 

- 9.3 

- 3.1 

80 

-57.0 

-24.8 

■ - 4.1 

-65.7 

0.0 

+ 0.8 

81 

-71.0 

-71.0 

-49.6 

-59.7 

-40.8 • 

-10.4 

82 

-32.4 

-17.6 

-10.6 

-22.8 

+ 0.8 

+ 5.5 

83 

-41.2 

-31.0 

-14.0 

-35.2 

- 7.8 

-10.9 

83 

-49.6 

-47.2 

-41.0 

-48.4 

- 4.1 

- 5.0 

Average 

-51.57 

-40.2 

-23.75 

-50.07 

-15.52 

- 5.5 


Table II. — ^hlost of the findings are sufficiently clear to render needless an 
explanation of all the tests in detail. It is desirable, however, to examine the 
following individual tests on Kabbits 58, 81, 82 and 79. Rabbits 58 and 81 are 
both sensitive to the action of insulin. In Rabbit 81 convulsions ensued from 
an intradermal injection of 0.5 unit of insulin. In both animals the blood sugar 
level was quite low at the four and six hour bleedings following intradermal 
injection. Yet after the subcutaneous injection of the same amount of insulin 
























Chart 1 
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animal of this tjiie has been observed. A graphic illustration of the.se results is 
shown in Charts 3 to 5. 

Chart 1 to 5. — Chart 1 gives a graphic presentation of the average changes 
in the blood sugar content after intradermal and subcutaneous injections, ob- 



Chart 4. 


tabled from the above twentj’'-one tests in these seven animals and the varia- 
tions from this average. These results may be regarded as additional proof of 
our previous findings and the variations of the effect of insulin. 

Before summariziug the above findings, one more point must be mentioned. 
The amount of consideration which should be given to the effects of struggling 
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and its influence upon the results of experiments of this nature, has been shown 
in another paper, viz.; properly controlled experiments are not affected by 
struggling as far as their results are concerned with the effect of insulin. 

It must be concluded that after intradermal administration there is evident 
a prolongation of the effect of insulin on the blood sugar level of normal rabbits. 
These results are all the more important as they are obtained in accordance with 



Chart 0. 



Chait IS 


the precautions prescribed by Maclcod and Orr. Without going into further 
details, there is only one explanation possible, namely, that the skin as an indi- 
vidual organ is partly responsible for this effect. Of course while the factor of 
resorption plays an important part, it alone does not suffice to explain the 
phenomenon, since resorption constitutes only a special property of the skin 
which may influence the effect by its physiologic action. The following was 
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taken into consideration: the effect of insulin injections increases proportion- 
ately to the distance fi*om the circulatoxy system at which the injection is made. 
It was, therefore, necessary to include a comparison of the effect of intravenous 
injection on the blood sugar content.. These findings are given in detail in the 
paper mentioned above and show that the effect of insulin was not very marked, 
when injected directly into the blood stream. The results following intravenous 
injection as given in Table III and Chart 6 show a decided difference as com- 
pared with previous figures. (As regards Chart G, attention is directed to the 
fact that each single point of the curve represents a mean of the individual 
findings and that this average was not alwaj's obtained from an equal number 

T.vble in 


The Effect op Ix'inAVEN’ous Injectiom op 0.5 Units (Per kg. Body IVexoiit) op Insdlin 
U ro.v THE Blood Sugap. op Nop.ir.\.L Babbits 



UNIT PEP. TOTAL UNITS 

TIME APTEi; 

BLOOD SUGAR 

CHANGE IN 

R^UJBIT 

KG. INJECTED 

INJECTIONS 

CONTENT 

SUGAR CONTENT 



f IIOUBS) 

(ilG.PEB 100 C.C.) PER CENT 

NO. WT. 

SO 20G0 

0.5 1.0 

0.0 

137 




0.5 

OG 

-40.0 



1.0 

107 

-21.9 



2.0 

132 

- 3.7 



1.0 

138 

+ 0.7 



G.O 

138 

+ 0.7 

S3 2150 

0.5 1.2 

0 

121 




1 

76 

-37.2 



o 

97 

-19.85 



1 

123 

+ 1.6 



c 

1^2 

+ 0.8 

SO 2075 

0.5 1.0 

0 

13S 




o 

113 

-18.1 



•1 

126 

- 5.S 



G 

123 

-10.9 

81 2150 

0.5 1.1 

0.0 

120 




0.25 

121 

+ 3.3 



2.00 

91 

-2*1.2 



1.00 

125 

+ 1.2 



0.00 

127 

+ 5.8 

82 2250 

0.5 1.1 

0.0 

129 

- 9.3 



0.25 

117 



o 

111 

+ 9.3 



1 

129 

0.0 



G 

127 

- 1.6 

of animals. The number of determinations 

represented by every point of the 

cui’ve is readily seen 

in Table III.) One-half hour and one hour 

after intra- 


venous injection there was a marked decrease in the blood sugar’ content; how- 
ever, this level is but little below the initial findings and lasted only for a short 
time. At the end of the two hour period the blood sugar decrease had greatly 
diminished and corresponds to the four hour level after subcutaneous, and to the 
six hour level after intradermal injections. Four hour’s after intravenous injec- 
tion the blood sugar content was almost normal. Perhaps the most important 
of these findings is that the blood sugar decrease thirty minutes after injection 
was comparatively small. Therefore, insulin, which enters the blood stream m 
highly concentrated form, is not able to produce a decrease in the blood .sugar 
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content in proportion to this higher concentration. This observation is sufficient 
proof that the factor of resorption alone docs not explain our findings. We 
have thus by tests of intravenous administration supported our former conclu- 
sion that the effect of insulin injections increases proportionately to tlie dis- 
tance from the circulatory system at which the injection is given. In other 
words, intravenous injections are the least effective, subcutaneous injections are 
considerably more so and the intradermal mode of administration is by far the 
most effective. These findings suggest a comparison with earlier experiences 
■with nonspecific agents. Their effect, especially when nontoxic and noutissue- 
irritating preparations are used, is also greatly enhanced by the intradermal 
method of injection; while equal doses administered intravenously are ineffec- 
tive, and it has been definitely determined that this increased effectiveness 
is due to the close relation of the skin to the involuntary nervous system. 

It was our aim to exclude certain sources of error cited by Maclcod and 
Orr as also certain factors wliich might influence the final results, viz. ; strug- 
gling of the animals. Furthermore, it was our intention to broaden the basis of 
our investigations by conducting the same tests in the same animals thus basing 
our knowledge upon results secured with identical biologic conditions. A special 
scries of experiments, differing in the method of attack from those in this paper, 
will be necessary to carry on these studies; the foundations for which have been 
laid by this and previous papers, 

CONCLUSIONS 

1. The effect of insulin varies with the route of administration. The effect 
of insulin injections upon the blood sugar content of normal rabbits is markedly 
increased if the intradermal method of administration is employed; subcutane- 
ous injections of the same amount of insulin into the same as well as into dif- 
ferent animals are less effective. 

2. A comparison of intradermal, subcutaneous, and intravenous injections 
of equal amounts of insulin shows that their effectiveness decreases in the order 
mentioned. 

3. The degree and the period of effectiveness does not depend upon the 
rapidity of resorption, but upon a hitherto unknown factor, very probably re- 
lated to the action of the involuntary nervous system. 

4. This property seems to be inherent in the skin rather than in the sub- 
cutaneous tissues or in the body fluids. 
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mth the blood filtrate (about 3.4 c.c. in normal infants) is subtracted from the 
amount used with the blank (about 3.9 c.c.). The value obtained is multiplied 
by five which gives a figui-e wliieh corresponds to that which would have been 
obtained by the original Shaffer-Hartmann method. Prom their table the cor- 
responding blood sugar values are obtained for all concentrations of 0.1 per cent 
or over. Below this concentration it was found that a definite but constant 
error occurred when their table was used. This necessitated the construction of 
a new table for values below 0.1 per cent. These figui’cs are given in Table I. 

The values found on known theoretical solutions of dextrose are given in 
Table II and a eompainson of the amount of blood sugai’ found by the standard 
Schaffex’-Hartmann method and the modified method are given in Table III. 

It is seen that the procedure here used, consists of the Sehaffer-Hartmann 
method in its entirety, only in the fii'st stage one-tenth of the amount of blood 



Chart 1 — Baby D. K., welcht 8 pounds, 12 ounces. 'Blood sugar curve 
4 ounces of the mixture of lactic add, milU 10 ounces, water 10 ounces, and corn syrup i ounu.. 


is used, while in the latter stage one-fifth the amount of filtrate is used and 
the final titration multiplied by five. 


The average blood sugar foiuxd in twenty approximately normal infants 
was 0.090 per cent. The lowest value found was 0.081 per cent and the highest 
0.100 per cent. These infants were not pei’fectly normal but as neaxly noimial 
as can be obtained in an active service of a children’s hospital. The blood 
sugar was detennined in twelve cases of marasmus. These infants were all 
only two-tlxirds to one-lialf of their noiTual weight for their age. The average 
value found was 0.077 per cent. Only two of the infants had blood sugai 
values below 0.060 per cent. 

The time in which the blood sugar returned to its usual level after an 
avei’age feeding was studied in six cases. They were aU infants suffering with 
marasmus. Two infants were gaining in weight, two were losing and two were 
stationaiy in weight. The same type of eiuwe was found whether the infant 
was gaining or losing The average initial blood sugar content was 0,070 per 
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cent. Tlie average maximum height reached was 0.102 per cent, which is an 
increase of 46 per cent over the initial value. The maximum concentration 
of hlood sugar was reached in half an hour in four cases and in one hour in two 
cases. At the end of two hours the values were usually slightly above the 
original figures, while at three hours' they were approximately the same as 
those obtained at the initial determination. The blood sugar then remained 
nearly stationary for the next three hours with a slight tendency to rise. No 



Chart 2.— /The lower line represents the curve of the average blood sugar values found 
alter the Interstitial injection of five per cent glucose. The upper line represents the curve 
of the average blood sugar values found alter the Interstitial injection of 10 per cent glucose. 
The Infants were approximately normal. 
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Chart 3.— .Illustrates the rapidity with which the blood sugar may drop in certain normal 
infants after the interstitial injection of 10 per cent glucose. 

determinations "were made more than six hours after the feeding. Tho feed- 
ings consisted of lactic acid milk ten ounces, tvatcr ten ounces, and corn syrup 
one ounce. The carbohydrate content was 8.5 per cent and the amount given 
was 0.4 ounces per pound of body weight. The curve of values found with 
one infant is shown in Chart 1. 

Blood sugar determinations were made after the oral administration of 
ono ounce of the various carbohydrates in common use. Entirely different 
curves were obtained with different carbohydrates but as the results were so 
variable we do not feel justified in presenting them at this time. 
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The blood sugar curves, after the administration of glucose interstitialiy, 
were studied in sixteen cases. Three infants received 5 per cent glucose, eleven 
10 per cent and two 15 per cent. A preliminaiy fasting blood sugar estimation 
was made, followed by half-hourly determinations for three hoiu-s after the 
conclusion of the injection. In most instances it reciuired from fifteen to thirty 
minutes to give the interstitial injections, although occasionally it required as 
much time as forty-five minutes. Approximately 10 c.c. of solution per poimd 
of body weight was given. “With the five per cent glucose the initial value 
in three cases was 0.07S per cent. The highest value was obtained on the aver 
age in half an hour after all tlic glucose was given. The average value was 
0.110 per cent, a percentage increase of forty. The sTirprising observation 
was made that the blood sugar level returned to the original value in an hour 
in two cases, and an hour and a half in the third ease. In Chart 2 is a plotted 
curve of the average values obtained. 



Chart 4 — The upper line represents Uie curve of tin; blootl sugar values found aUer 
the interstitial injection of 10 per cent glucose in an Infant suffering from acute intestinal 
intoxication. For compai'ison the lower line gives the average values found in normal Infants 
after the interstitial injection of 10 per cent glucose. 


Ten per cent glucose was given intei’stitially in eleven cases; seven of these 
infants were approximately normal. The average initial value in these seven 
cases was 0.090 per cent. The highest value was obtained on an average in 
slightly over half an honr after all the glucose was given. The average of the 
highest values was 0.165 per cent. The time required to return to the original 
figure varied from one hour to three horn’s. In Chart 2 is a plotted curve of 
the average values obtained with the seven approximately nonnal infants. 
In some of these cases the drop in blood sugar concentration after the inter- 
stitial occurred very rapidh". This is illustrated in Chart 3. 

In the fonr abnonnal cases the blood sugar curve dropped more slowly. 
These infants suffered from acute intestinal intoxication, lobar pnenmonia, 
tetany with nasopharyngitis, and Potts' disease. Attention is directed only to 
the resnlts obtained with the infant which suffered from intestinal intoxication, 
as the values with the other cases more nearly approached the noi’mal figures. 
In Chart 4 is plotted the cuiwe obtained in this case with the average values 
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of the seven normal cases for comparison. Reference will be made to this case 
later. 

In regard to the use of fifteen per cent glucose, interstitially, the values 
found in two normal infants did not differ materially from those found with 
the use of the ten per cent solution. 

Glucose was given intravenously to ten infants. Five of the infants were 
approximately normal while the other five were in poor condition. The 
pathologic conditions present in the infants in the latter group were fermenta- 
tive diarrhea and mild intestinal intoxication. A ten per cent solution of 
glucose was employed and the infants were all given approximately 10 
c.c. per pound of body weight. In Chart 5 is shomi the average curves 
of the blood sugar content of both the normal and abnormal infants. 
It is to he noted that the blood sugar in the five normal infants vetunied to 



Chart 5 — The upper line represents the curve of tlie average blood suit-ij values obtained 
after the Intravenous injection of 10 per cent glucose to five Infants suffering from acute intes- 
tinal intoxication and fermentative diarrhea. Tbo lower line represents the curve of the 
average blood sugar values obtained after the Intravenous Injection of 10 per cent glucose to 
five approximately normal Infants 

the original level in one hour’s time; in fact the value was actually below the 
initial value (initial value 0.082 per cent, one hour later 0.071 per cent). The 
maximum height of the curve was 0.174 per cent. In contrast to the normal 
infants the blood sugar coucentration in the five abnormal cases did not return 
to the original level within two hours. The height of the curve was almost 
double that obtained with the normal infants and at one hour after the injec- 
tion, the average concentration was 0.247 per cent instead of less than 0.100 per 
cent, as was found with the first group of infants. One and a half liours after 
the injection the concentration was still 0.167 per cent. 

It appears that infants aeutelj- ill with the above pathologic conditions are 
not able to utilize the glucose given either intravenously or interstitially with 
the same rapidity as the normal infant. This of coui'se at once brings up the 
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question, is there a deficiency of pancreatic function in these cases? The 
most constant pathologic finding in this type of case, however, is a large fatty 
liver. This condition is also found in eases of intoxication following anesthesia 
and it is knoivn that this can frequently be prevented by the preliminary ad- 
ministration of carbohydrate. It appears that when glycogen is deposited in 
the liver it protects the organism from the effects of an intoxication. The ques- 
tion arises, will glycogen be deposited in the livers of these infants if insulin is 
given with the glucose? This is not at all certain. Professor iMacleod^ has 
found, that in the case of a noimai animal, the administration of insulin and 
glucose is not followed by the deposition of glycogen in the liver, but such depo- 
sition does occur in a diabetic animal. 

At the present time we are continuing our studies on this most interesting 
aspect of carbohydrate metabolism. We hope that some valuable information 



Chart 0. — Blood sug.ar curve obtained in Baby E. S. after tlie Intravenous Injection of 
10 c.c. per pound of body weight of 10 per cent glucose. It Is to bo noted that at the end 
of one hour the blood sugar concentration Is less than before the glucose was Introduced. 
The blood sugar concentration then slowly Increased. This curve might be taken to Indicate 
an overproduction of insulin under the stimulus of the Injected glucose. 


may be obtained by including in this work the determination of the respiratory 
quotient, and also the glycogen and fat content of the liver of any suitable cases 
coming to autopsy. 


SUMMARY 

A procedure has been devised whereby blood sugar determinations may be 
made with the use of only 0.2 c.c. of blood. The procedure is based on the 
Shaffer-Hartmann method. The results obtained are usually accurate within 5 
per cent. 

The average fasting concentration of blood sugar in twenty approximately 
normal infants was found to be 0.087 per cent. In twelve cases of marasmus, 
the average concentration was 0.070 per cent. Values as low as 0.050 per cent 
were obtained in the latter gi’oup. 

When 5, 10, and 15 per cent solutions of glucose are given interstitially to 
normal infants the blood sugar curve reaches its height about half an hour after 
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the injection is given. This rapidity of absorption is of practical value when 
an intravenous injection cannot be given readily. 

The rise in blood sugar concentration in normal infants is more marked 
after the interstitial injection of 10 per cent glucose than after the interstitial 
injection of 5 per cent glucose. The fall in the blood sugar curve after inter- 
stitial injections of glucose occurs with remarkable rapidity. 

The intravenous injeetion in normal infants of large amounts of glucose; 
i. 0 ., one gram of glucose per pound of body weight, is followed by a rapid 
diminution of the blood sugar concentration, after the preliminary rise. One 
hour after injection, the concentration may be actually less than that found be- 
fore the injection. 

Infants with conditions such as acute intestinal intorication and fermenta- 
tive diarrhea are unable to titilize glucose introduced parenterally with the same 
rapidity as normal infants. A study of the effect of insulin in these cases is in 
progress. 

Attention is again directed to the tremendous ability of the normal infant 
to utilize glucose introduced parenterally. 
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DIETETIC M^ys'AGEMENT OP CARDIAC, VASCULAR, AND RENAL 

DISEASE* 


By Joseph R. Darn\\x,l, M.D., Capt., Medical Corps, U. S. Army 


"pROPER dietetic care of the cardiac, vascular, and renal invalid is largely 
dependent on the diagnostic and therapeutic judgment of the attending 
physician, and the diets required may vary widely for different patients. Nu- 
merous factors contribute to the undesirability of arbitrarilj' fitting certain type 
diets to certain tj'pe diseases. These factors include a careful consideration of 
the functional capacities of the digestive organs, heaiT, vessels, and kidneys, 
which vary in different patients, and may even vaiy greatly in the same patient 
within short periods of time. Individual likes and dislikes, idiosyncrasy, and 
tolei'ance for certain foods must be considered. 

Many functional cardiac disordei-s, as well as mild, well compensated vahm- 
lar disease, maj’ require no dietaiy regulation. In cases, however, where the 
circulation is maintained only by excessive cardiac effort, as in chronic hyper- 
tension, and in long standing or extensive valvular disease, an effort should be 
made through diet, to lessen the cardiac burden. Tins dietary regulation is 
even more important, in cases of actual myocardial degeneration. 

ORGANIC HE.VRT DISEASE 

The processes of digestion, assimilation, and excretion demand considerable 
energy, and if not properly controlled, may add to the burdens of a failing 
heart. Passive congestion of the digestive organs necessitates a careful selec- 
tion and limitation of food and dunk. In general, foods most readily digested, 
and producing waste products most readily excreted, should be chosen. The 
following rules, then, should be observed in regulating the diet in organic heart 
disease : 

1. The diet should be relatively dry, and easily digestible. 

2. Foods causing flatulence should be avoided. These foods will vary in 
dift’erent individuals, but in general, beans, peas, cabbage, and starchy foods are 
more liable to produce flatulence. 

3. The heaviest meals should be at noon, and breakfast. Supper should be 
light. Meals should be about five hours apart, and no solid food taken between 
meals. 

•i. Fluids should be restricted to 1500 c.c. if edema is absent. In the pres- 
ence of slight edema, fluids should be limited to 1000 c.c. If edema is marked, 
with effusion into the serous cavities, fluids should not exceed 800 c.e. If the 
edema persists or increases, the Karell diet may be tried. This consists of giv- 

♦Received for publication, December 12, 1924. 
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ing 200 c.c. of skimmed milk at 8 a.m., 12 noon, 4 f.ji., and 8 P.ii., for from five 
to seven days. The diet is then gradually increased, adding first toast, then 
vegetables, one or two eggs, and finally a little meat. 

5. Salt should be restricted, as it increases desire for liquids, and also with- 
draws fluid from the tissues into the blood stream, thus increasing the volume 
of the blood, and adding to the cardiac burden. 

VASCUL.VR HYPERTENSION 

The following dietary instructions are given to patients with vascular hy- 
pertension. Adherence to this regime is beneficial for all individuals past fifty 
years of age, whether or not tliey are suffering from increased vascular tension : 

1. Restrict fluids moderately, taking about 1500 c.c. daily. Drink a glass 
-of hot water just before breakfast, to cleanse the stomach and upper bow'el and 
stimulate peristalsis. 

2. Limit coffee or tea to one cup daily, preferably at breakfast. 

3. Avoid overeating. A general quantitative reduction in diet is important. 
If a general reduction in diet aggravates or induces constipation, harmless bulk 
in the iovm of bran, fruits, and green vegetables may be added. 

4. Avoid salty foods, such as ham, bacon, and salt fish. Do not put salt 
•on food. 

5. ' Eat meat (fish, flesh, or fowl), only once a day, and then only a small 
portion. 

6. Do not eat more than one egg a day. 

7. Avoid all liighly seasoned foods, spiced foods, and restrict sweets. 

8. Diet should be composed largely of green vegetables, potatoes, fruits, 
cereals, rice, hominy, spaghetti, bread (especially whole wheat and graham), and 
limited deserts. 

Myocardial insufficiency, or impending decompensation will necessitate 
modification of the diet, along the hues indicated for heai’t disease. 

CHRONIC INTERSTITIAL NEPHRITIS 

In these cases, delicate judgment may be required to determine the fluid 
volume to be allowed. Too much fluid will burden the heart, and cause strain 
on damaged vessels ; while too little fluid will impair the dilution and excretion 
of toxins through the kidney. In this disease the kidneys are unable to excrete 
■concentrated urine. 

The fluid should average between 1500 c.c. and 2000 c.c. daily, if there is 
not excessive hypertension, — that is, if the systolic pressure is below 200 mm. 
Protein should be restricted to 50-80 gm daily, and salt should not exceed 5 gm. 
The total calories should be limited to 2000-2500 daily. The diet, then, should 
be reasonably balanced, easily digestible, with moderate protein and salt restric- 
tion, and a general quantitative limitation. It is most important to preserve 
heart muscle nutrition and compensation, and any modification of the diet will 
depend largely on the efficiency of the myocardium. 
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CHRONIC PARENCHYMATOUS NEPHRITIS 

A normal fluid intake is desirable, if there is no edema. If edema is pres- 
ent, allow only 1000 c.e. fluid daily, and decrease or increase, as the variation 
in edema indicates. Forcing fluids in these cases sometimes promotes diuresis 
and disappearance of the edema, apparently due to the fact that the Iddney can 
excrete salts in dilute solution, but cannot eliminate concentrated salt solutions. 
It is believed that forcing fluids should not be tried unless restriction of fluids 
fails to bring about a deflnite subsidence of the edema. Protein should be lim- 
ited to 50-80 gm. daily. Salt should be markedly restricted, and obstinate eases 
of edema may require a strict salt-free diet, no salt being used even in the cook- 
ing of the practically salt-free foods. (Occasionally restriction of salt increases 
the edema, and 5-10 gm. of salt in such eases may act as a diuretic.) 

Epstein advanced a theoiy that certain eases of edema with albuminuria 
differ from the usual picture of chronic nephritis, and that in these eases the 
edema is due to depletion of albumin, and he, therefore, advocates a high pro- 
tein diet. These cases suitable for liigh protein diet are said to present an alter- 
ation of the normal ratio of albumin to globulin in the blood, and a high blood 
cholesterol. He advocates 120-240 gm. of protein, 20-40 gm. of unavoidable fat, 
and 150-300 gm. of carbohydrate. Consensus of conservative opinion is that 
cases responding favorably to such treatment must be extremely rare, and that 
while in some eases disappearance of edema may indicate improvement, the 
blood nitrogen will be increased, and the phthalein excretion diminished, as has 
been demonstrated in cases cheeked with blood nitrogen determinations and 
phthalein excretion tests. 

ACUTE NEPHRITIS 

In general, the diet should be adequate for the needs of the patient, and 
yet demand as little excretory function as possible, on the part of the kidney. 
The folloTOng general rules should be observed: 

1. Marked restriction of protein and salt, and moderate restriction of fluids. 
The protein should be reduced to 20-30 gm. and the salt to 2-3 gm. Marked 
edema may call for strict salt-free diet. Fluids should be reduced to 1000-1500 
e.c. 

2. A milk diet may be given, or if greater reduction of protein and salt is 
deemed advisable, a diet of fruit juices, thin gruels, crackers, toast, rice, and 
potatoes may be substituted. 

3. If much fluid is lost by vomiting, diarrhea, or sweating, it must be re- 
placed, to dilute the toxins and facilitate the excretion of waste products. 

4. After the acute symptoms have subsided, the diet may be increased, de- 
pending for selection of foods, on the presence and relative severity of nitrogen 
or salt retention. 

CONCLUSION 

No attempt has been made to give detailed advice or set dogmatic rules, but 
only to present general plans for the logical dietary treatment for cases of cardio- 
circulatory impairment and renal insufficiency. It has been the author’s inten- 
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tion to outline certain dietary principles which may seiwe as a flexible guide to 
the dietary management of these closely associated and often overlapping patho- 
logic conditions. 
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STUDIES ON THE PNEmiOCOCCOLYTIC ACTIVITY OP THE BILE 
FROM EXPERIMENTAL BACTERIAL CHOLECYSTITIS OP RABBITS^ 


By MiVLCOLii J. Harkins, V.M.D., Philadelphia, Pa. 


R eports of the routine bacteriologic examination of bile have included,. 

from time to time, the isolation of the pneumococcus. These reports with 
the knowledge that, as a rule, bile is highly bacteriolytic for the pneimiococcus 
have been accepted with more or less reservation ; for, in the instances reported,, 
no explanation is offered why it is possible for the pneumococcus to exist. 

This institute^ has recovered ou three occasions, the pneumococcus from 
human bile, and like findmgs in a similar number of cases have been reported 
by Richey^; one isolation from a gall bladder in which the bile had been sup- 
planted by purulent material, and in the remaining two, the pneumococcus was. 
recovered from the gall bladder waU, the bile, and the nucleus of a calculus. 
Piersol and Boekus® refer to the isolation of the pneumococcus from bile, but in 
their own investigations did not find it. 

Naturally in view of these findings the thought suggested itself, — is the bile- 
from gall bladders infected with the microorganisms commonly found in chole- 
cystitis, such as the streptococcus. Staphylococcus aureus. Staphylococcus albus- 
and B. eoli bacteriolytic for the pneumococcus? In general, the procedure 
adopted to meet this question was to pi-oduce a cholecystitis in rabbits by the- 
intracystie injections of the above-mentioned microorganisms, and after an in- 
teiwal of three weelis, determine tlie pncumococcolytic activity of the bile. The 
microorganisms selected were all isolated in this institute from pathologic hu- 
man bile except the pneumococcu.s, and were cultivated on 5 iier cent human 
blood agar in tubes inoculated over the entire agar surface from a hormone 
broth culture, and incubated at 38° C. for twenty-four hours. The resulting 
growth was suspended in physiologic salt solution so that each c.c. represented 
two billion microorganisms. Cultures were made of these suspensions to be 
assured of their viability and intracystie injections of 0.2 c.c. made in the- 
respective rabbits. The rabbits varied in weight from two to two and one-half 
kilos. 

The direct injection of the gall bladder was made by following the technic 
of Beckwith^ which is briefly as follows: After securing the animal, the site of 
operation of the abdomen was prepared under rigid aseptic procedm’C. Ether 
W'as administered and an incision approximately one inch long was made to one 
side of the median line with its anterior end at the base of the sternum. AVith 
retractors and sponges, the gall bladder was revealed in its cleft. AVith smooth 
blunt forceps the gall bladder was gently drawn forward and injection of the 
bacterial suspension made with an ordinary No. 27 gauge needle. No leakage 

♦From the Besearch Institute of Cutaneou-s Medicine, Pliiladelphia, Pa. 

Received for publication, November 27, 1024, 
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or bleeding occurred as the amount injected, 0.2 c.c., did not cause any ap- 
preciable intracystic pressure. The abdominal incision was then sutured and 
the wound treated with general surgical asepsis. 

By this technic, of all rabbits injected, only one died as a direct result of 
the operation and this rabbit never fullj’ recovered from the anesthetic. Three 
weeks later, all infected i*abbits and two apparently normal rabbits were chloro- 
formed, the bile withdrawn and placed in sterile test tubes. To each bile 
sample was added a two billion per c.e. suspension of pneumococci, Type I, in 
the proportion of 0.2 c.c. to every cubic centimeter of bile and incubated for one 
hour in a water-bath at 38° C. At one-half hour intei^’als 0.1 c.c. was removed 
and cultured on 5 per cent human blood agar plates. Table I gives the results 
of this work in detail. 


Table I 

Pneumococcolytio Activity of Bile prom Infected Gall Bladders of Rabbit.s 


lUBBIT NO. 

CHOLECYSTITIS PRODUCED BY 
INTRACYSTIC INFECTIONS 

1 PNEUMOCOCCOLYTIC ACTIVITY OF BILE 

ONE-HALP DOUR 

ONE DOUR 

47 

Streptococcus mitis 

Absent 

Absent 

50 

Streptococcus mitis 

** 1 

tt 

51 

Staphylococcus aureus 

“ 

1 1 

52 

Staphylococcus aureus 


n 


Staphylococcus albua 


< ( 

22 1 

Staphylococcus albus 

it 

{ 1 

12 

B. coU comiminior 

t« 

Present 

C2 

B. coli communior 


n 

37 

tJuinfected control 

Present 

tt 

S4 

Uninfocted control 

** 

tt 


Prom Table I, it will be observed that bile from rabbit gall bladders in- 
fected experimentally with the Streptococcus mitis, Staphylococcus aureus, and 
Staphylococcus albus loses its pneumococcolytic action; while in bile from B. 
coli communior infected gall bladders, tlio pneumococcolytic action, while some- 
what delayed, is present at the end of an hour. Compared with the action of 
normal rabbit bile where the pncumoeoecolytic action was prompt, these re- 
sults are quite in contrast. 

Injection of 0.2 c.c. of a two billion per cubic centimeter suspension of 
pneumococci into the gall bladder of a living rabbit, infected six weeks previ- 
ously in the same manner Avith B. coli communior, confirmed these results in so 
far as the experiment was carried. In brief, a cholecystitis was produced by 
intracystic infection with B. coli communior isolated from the colon of 
a rabbit dying during an epidemic of infectious diarrhea ; six weeks later the 
gall bladder was again exposed and 0.2 c c. of a two billion per cubic centimeter 
suspension of pneumococci injected. Onc-half hour later the bile was with- 
drawn ill a sterile capillary pipette and cultured on 5 per cent human blood 
agar plates and incubated at 38° C. for forty-eight hours. Many colonies of 
pneumococci and B. coli communior developed. Tlie bile of two living normal 
rabbits, receiving intracystic injections of a similar amount of pneumococci 
suspension, showed no growtli on culturing after the same length of time. 
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normal serum alone was added. Each of the lots were filled into test tubes 
in 10 e.e. amounts. The procedure was done in a sterile manner and on incuba- 
tion for forty-eight hours at 38“ C. the media remained sterile. 

One tube of each lot was inoculated, with the following microorganisms; 
Streptococcus mitis, Staphylococcus aureus, Staphylococcus albus, and B. coli 
eommunior. These cultures were incubated for forty-eight hours at 38° C. and 
an abundant growth of each microorganism developed. Uninoculated tubes 
of each media were incubated at the same time. The cultures were then 
centrifugalized and the clear supernatant removed. The pneumocoeeolytic 
activity of the supernatant fluid of each culture in the two media, was then 
determined with the following results : 

1. The pneumocoeeolytic activity was jiresent in the bile medium culture , 
fluids of the Streptococcus mitis, Staphjdoeoecus aureus. Staphylococcus albus 
and B. coli eommunior. 

2. The pneumocoeeolytic activity was not present in the culture fluids of 
the same microorganisms in the medium without bile; colonies of pneumococci 
being quite numerous on the plate cultures, but not as numerous as found 
on the plate cultures of the uninoculated medium without bile control nor in 
proportion to the number of pneumococci added. 

3. The uninoeulated bile medium was highly pneumocoeeolytic, the turbidity 
produced by the suspended pneumococci disappearing within a few minutes 
after adding, while the uninoculated medium without bile had apparently no 
pneumocoeeolytic activity, numerous colonies of pneumococci appearing on the 
plate cultures. 

THE EFFECT OF THE PRESENCE OF LEUCOCYTES ON THE PNEUilOCOCCOLYTIC 

ACTHUTY OF BILE 

It has been suggested that possibly the leucocytes (pus cells) often found 
in cholecystitis were responsible for the loss of the pneumocoeeolytic action 
of the bile and that if a heavy suspension of leucocytes was added to normal 
rabbit bile they would affect this result. > Accordingly the pneumococcob'tic 
activity of 1 e.c. of sterile normal rabbit bile was determined as previously 
described and found to be present. A heavy suspension of washed rabbit leuco- 
cjffes was prepared, and to 1 e.c. of I'abbit bile 0.2 c.c. of the concentrated 
leucocyte suspension was added, the tube shaken and incubated in a water- 
bath at 38° C. for one hour. At the end of this time the pneumocoeeolytic 
activity of the bile was again determined and still found active. 

DISCUSSION 

It is appreciated that in the many reports in the litei'ature on the bacteriology 
of human bile, the isolation of the pneumococcus is rare, but the fact remains 
that it has been isolated fi'om a medium that has mai’ked bacteriolytic action 
against it and it is to be regretted that no study was apparently made of the 
bile from which it was isolated, which, undoubtedly, would have given much 
valuable information. It is realized that the number of human bile specimens 
tested for pneumocoeeolytic activity was small; yet, this number may at least 
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be considered as a confirmation of the above reports and also as an index of the 
frequency of the csisteuoe of tliis eoudition. 

It is evident from the preceding work that some change takes place within 
the gall bladders of rabbits infected with the Streptococcus mitis, Staphylococcus 
aureus, and Staphylococcus albus, which destroys the pneuinococeolytic activity 
of the bite and delays this action in bile from gall bladders infected with B. 
coli commuuior for a period of three weeks. In vivo this work was confirmed 
in one rabbit infected -with B, coli eomniunior controlled by two normal rabbits. 

The literature on the germicidal properties of hepatic duct and cystic 
bile for microorganisms other than the pncumococens and streptococcus, is 
quite voluminous and in an excellent review given by Neilson and Meyer^ one 
is quite impressed by the differences of opinion, four different properties being 
ascribed to bile in vitro, namely; it favors the growth of common bacteria, 
except pncumoooeei and streptococci; it is indifferent or it may be inhibitivc, 
or it may even be germicidal. AVhile no definite explanation was noted in the 
literature explaining the gemicidal propei-ties of normal bile for the pneumo- 
coccus, Avery and Cullen* attribute the solubility of the pneumococous to 
enzjTues contained within the organism, wliieh, it is interesting to note, acts 
best at a P„ concentration most favorable to pneumococcus growth 7.0-7.8. 
IiVhile these factors apply to the bile of apparently nonnal and inunnuized 
animals, the extent of their application to bile from infected gall bladders of 
rabbits is limited ; because from the findings here reported and other reports 
of bacteriologic examinations where pnenmoeocei were noted, the germieidal 
and baeferiolytio effect on pneumococci was not present. 

That the suspension of the Streptococcus mitis, Staphylococcus aureus, 
Staphylococcus albus, and B. coli coinmunior in normal rabbit bile; the growth 
of the same microorganisms in a medinra rich in bile ; likewise, the suspension 
of leucocytes (pus cells) in normal bile did not remove the pneumoeoceolytie 
activity is suggestive that the ideal conditions exist only within the gall bladder 
or its walls, the infective microorganism producing there a pathologic condition 
interfering with the normal functions of the gall bladder ; such as the concentra- 
tion of the bile; conversion of the bile salts to other substances, and thus re- 
moving from the bile its germicidal and bacteriolytic power to act on pneumo- 
cocci. 


CONCLUSIONS 

1. A bacterial cholecystitis was produced in rabbits by the direct injection 
of the Streptococcus mitis. Staphylococcus aureus, Staphylococcus albus, and 
B. coli eommunior into the gall bladder. 

2. Bile from experimental bacterial cholecystitis of rabbits, produced by 
the above microorganisms except B. coli eommunior, loses its pneiiraocoecolytio 
activity. 

3. The pneumoeoceolytie activity of bile from cholecystitis of rabbits pro- 
duced by B. eoli eommunior. while present is somewhat delayed, and in vivo 
this result was confirmed. 
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4. Of twenty-four human bile specimens tested for pneumococcolytic 
activity, all were found to possess this characteristic. 

5. Suspension of the Streptococcus mitis, Staphylococcus aureus and alhus, 
B. eoli communior, and leucocytes in normal rabbit bile did not remove the 
pneumococcolytic activity. Also cultures of these microorganisms in 10 per 
cent bile medium failed to remove this characteristic. 
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A SIMPLE AND RAPID QUANTITATIVE TEST FOR ALBUlinN IN 

URINE^t 


By ‘William G. Exton, M.D., New York City 


INTRODUCTION 

S INCE 1770, when its presence in urine was first demonstrated by Cotugno, 
the test for albumin has probably been performed oftener than any other 
chemical or clinical test. The deficiencies in our present Icnowledge of albu- 
min excretion must, therefore, be laid to the lack of a satisfactory clinical 
quantitative method, because the statistical and clinical advantages of plac- 
ing albumin determinations on a quantitative basis are, of course, self-evident. 
Particularly striking, at the present time, is the great contrast between the 
practical absence of data on albumin excretion and the vast accumulation of 
intensively worked out data on sugar excretion, which is daily increasing our 
knowledge of carbohydrate metabolism. These considerations, together with 
the experiences gained by typing albumin excretion by means of methods, 
shortly to be published,^ led to the eonelusion that a simple, accurate, and 
rapid method of measuring albumin in urine was something in the nature of 
a necessity. 

Experimental work directed towards finding such a method was insti- 
tuted by reinvestigation of the qualitative albumin tests in common use, be- 
cause a test was aimed at from the outset which would require no more time 
or trouble for its performance than Heller’s or the heat test which physicians 
for so long a time have been accustomed to employ. The possibilities of the 

*From the laboratory of The Prudential Insurance Company of America. Newark, 
tRead before the Third Annual Meeting of the American Society of Clinical Path- 
ologists, Rochester, Minn., June 6-7, 1925. 
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nitric acid ring and of the heat test for quantitative work were exhausted, 
however, without success, notwithstanding the many modifications which have 
been proposed for the purpose. The reasons why such failure is inevitable are 
easily understood when a method of attack such as ours is employed. This 
differed from those of other investigators in that from the beginning all 
experiments were made in duplicate with solutions of known protein concen- 
tration in water and urine. As regards Heller’s nitric acid ring test, it may 
be noted in passing that no stratification, or layer, test can be made to yield 
reliable quantitative results with any technic whatsoever. Furthermore, the 
compositions of different specimens of urine influence the velocity of devel- 
opment and intensity of the rings which may form and so lead to false deduc- 
tions. Thus it was observed that serum protein in distilled water solutions 
exliibited rings in concentrations of one part in 30,000 parts of water, but 
that the same concentrations in different samples of albumin-free urine often 
failed to show a ring in concentrations as low as one part in 12,000 parts of 
urine. With the heat test, it was found that a number of uncontrollable fac- 
tors, physical and chemical, such as hydrion concentration, kind and amounts 
of salts in solution, intensity of heat applied, etc., affect the character of the 
coagula and prevent the achievement of uniform results. It is also worthy 
of mention that there are other variables, such as the presence of certain 
drugs and preservatives, wliieh detract from the reliability of both Heller’s 
and the heat tests. 

Gravity tests, like Esbach’s, which take hours to complete, or tests 
depending upon centrifugalization, were not considered within the scope of 
our work on account of previous findings of inaccuracy and because a test 
was wanted which would not only be free of the personal equation of the 
analyst, but which would also give prompt results with an irreducible mini- 
mum of manipulation and apparatus. 

The precipitation characteristics of different protein precipitants were 
next studied, with the intention of selecting the one which promised to best 
fulfill the conditions necessary for measuring protein in urine as understood 
by us. In the order of their importance these are : 

1. Specificity of precipitation for the proteins of 
present clinical interest in urine. 

2. Quantitative precipitation. 

3. Constancy of reproducibility. 

4. Promptness of precipitation. 

5. Sensitivity. 

6. Suitability of precipitate for optical measurement. 

7. Stability of reagent. 

8. Simplicity of technic. 

9. Elasticity of time element. 

10. Economy. 

The result of the trial? favored sulphosalicylie, or salicyl-sulphonic acid, 
as it is sometimes called in the literature. 

Older experimenters called attention to the fact that when sulphosal- 
ieylic acid is added to some urines an opalescence or cloudiness develops, which 
disappears upon warming, and they attributed such instances to the presence 
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of albumoses or peptones. In onr omi experience of 200,000 specimens tested 
■with snlphosalieylic acid all such cases were found to be caused either by con- 
jugates, by resinous substances, by protamines, or spermines, or similar large 
molecules associated with the presence of semen in urine. Cloudiness caused 
by substances other than albumin may be quite pronounced and easily mis- 
taken for albuminous clouds, therefore, snlphosalieylic acid is specific for the 
proteins of clinical interest in urine only when used under certain definite 
conditions, to Avhich I have called attention in previous papers.- 

Every method of applying snlphosalieylic acid to urine should provide for 
warming tests which become cloudy. A little heat causes the cloudiness to 
disappear as the nonalbuminous substances go back into solution when warm. 
Albuminous clouds, on the contrary, when once established, remain unchanged, 
whether the test be cold, wai-m or boiled. They are easily distinguishahle 
from the precipitate formed hy Bence-Jones’ protein with snlphosalieylic 
acid, because Bence-Jones’ precipitates disappear upon boiling and are always 
very dense and appear exactly like curdled milk. The presence of Bence- 
Jones’ protein should always he suspected whenever an albumin test yields 
an unusually dense precipitate of curdled appearance. When used under 
such conditions, snlphosalieylic acid may safely he regarded as being more 
specific for the proteins of clinical interest in urine than either Heller’s or the 
heat test. 

PRECIPITATION 

The test to be described is grounded upon the albumin test previou-sly 
described by me, which has been in routine use in the Prudential and other 
laboratories for years. Experience has confirmed its accuracy and reliability 
as a qualitative test, and satisfactory quantitative results have been uniformly 
obtainable with it in conjunction Avith the scopometer.^ The test is empyrieal 
but takes cognizance of the variables ivhich arise in the treatment of urinary 
proteins Avith snlphosalieylic acid because tlie resulting precipitates are iufiu- 
enced by a number of factors. These factors include: 

1. The concentration of snlphosalieylic acid. 

2. The concentration of protein. 

3. The relative dilutions of protein and acid. 

4. The natures and proportions of different proteins 
(i.e., globulin-albumin). 

5. UnknoAAni substances in urine AA^hieh may be 
adsorbed. 

6. The kinds of salts pi-esent. 

7. The quantities of salts present. 

8. Temperature. 

9. Time. 

As regards concentration and dilution of precipitant and protein, it Avas 
assumed a priori that the employment of equal volumes of precipitant and spec- 
imen Avoukl make for the utmost technical simplicity and also greatly sim- 
plify any calculations AA'hich become necessary. It Avas therefore experi- 
mentally determined that the optimum concentration of snlphosalieylic acid 
for precipitating urinary proteins in this Avay Avas betAveen 4 per cent and 
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7 per cent, and 5 per cent was adopted for the method as being ample for the 
precipitation of any possible concentration of albumin which might bo en- 
countered in urines and as being sufficiently acid to meet all likely reaction 
variables. Numerous specimens of different types of ttrine ivere then taken at 
random and tested with sulphosalieylic acid in three different ways: (A) 
equal parts of urine and 5 per cent sulphosalieylic acid; (B) one part of urine 
and twenty-four parts of 2 per cent sulphosalieylic acid; and (C) one part 
of urine and three parts of 3 per cent sulphosalieylic acid. Comparisons 
which were run on the same urine specimens with tests A and B showed that, 
when measured by comparable standards, 30 per cent to 40 per cept of the 
various specimens exhibited veiy considerable discrepancies in the protein 
values obtained with A and B tests. It was also the rule in every case in 
which a discrepanoy was found that the B test gave higher results than the 
A test. When the protein was isolated from such urines, and estimated gravi- 
metrically, or by nitrogen determinations, the checks, with a single exception, 
were closer to the A test, made with equal parts of urine and reagent. It 
was also found in every instaiiec in which there was such a discrepancy that 
further dilution would magnify it. Buns were also made on the same speci- 
mens, using equal parts of 5 per cent sulphosalieylic acid and urine (A), 
and one part of urine to three parts of 3 per cent sulphosalieylic acid (C). 
As was to be expected, the results showed the discrepancies to he fewer and 
less than when one part of urine was treated with twenty-four parts of 2 per 
cent sulphosalieylic acid (B). 

Here, again, however, when the discrepancies were ehceked by nitrogen 
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30 
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3 

30 
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4 
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21 
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determinations the results were always closer to the values obtained by test- 
ing with equal parts of precipitant and urine. 

These results could not be taken as meaning otherwise than that the rel- 
ative dilution and concentration of urine and precipitant greatly influence 
the optical effects by which estimations are made, and that the employment 
of equal volumes of urine and precipitant not only offered by far the simplest 
technic but also led to greater quantitative accuracy than any other method 
of precipitating protein in urine with sulphosalicylic acid. 

If the same solution of sulphosalicylic acid be added to similar concen- 
trations of albuminous urine and aqueous solutions of serum protein, it will 
be observed that the precipitates show differences. The urinary precipitates 
appear to be finer and in better equilibrium, as evidenced by the fact that 
they stay appreciably longer in suspension before flocculating. This offers 
at least a partial explanation of the failure of nephelometry and turbidiinetry 
to yield consistent cheeks with freshly prepared protein standards. In urine 
the difference suggests that the effects may be explained by its higher viscos- 
ity with greater internal friction and the presence of something like protective 
colloids. Probably both of these combine with salt effects. In order to elim- 
inate, if possible, the variables encountered in urine so as to get as uniform 
precipitation as possible, attempts were made to modify the character of the 
sulphosalieylic-protein precipitate. These demonstrated that the presence of 
sodium sulphate modifies the character of the precipitate obtained with al- 
buminous urine and aqueous solutions of protein in such a way as to make 
them more alike. Sodium sulphate was therefore added to sulphosalicylic 
acid in reagent form. 

ESTIMATION 

The next step was directed towards finding the easiest possible method 
of measuring the precipitates or turbid suspensions developed with the re- 
agent and albuminous urine. No standard of measurement which did not 
promise to be stable or permanent was considered. Originally it was thought 
that some kind of cloudy glass in the form of tubes or a wedge could be found 
or made to answer the purpose in conjunction with some sort of contrivance 
for gauging it against the cloudiness of the urine tests. When it became nec- 
essary, however, to confess the futility of thorough search and efforts along 
these lines, a different angle of approach was sought and numerous attempts 
were then made to find or concoct some sort of emulsion, or sol, or inorganic 
precipitate — in fact, anything which might work as a satisfactory standard for 
measuring turbidities. 

When this line of attack presented no solution the possibilities of gels like 
silicic acid and gelatine were next exploited, and Sir. Clyde Brocket!, of the 
research laboratory of the Eastman Kodak Co., succeeded in making a series 
of standard tubes which matched beautifully with the urine tests. These were 
shown at the San Pi’ancisco meeting of the Society and proved satisfactory 
in every other way but permanency. The gels liquefied sooner or later and 
settling of the particles spoiled the tubes. 

With experience it became plain, practically as well as theoretically, that 
any tubes intended for comparison standards must be made under exactly 
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the same conditions as the protein in urine is precipitated, or under the closest 
approximate conditions which could possibly be contrived. A return was 
therefore made to our earliest experiments in preparing the fresh standards 
for nepheloinetiy, because a possibility of finding some way of manipulating 
these into a permanent condition was still open. Clear, albumin-free urine 
was boiled and series of standard tubes were made by adding to each a knoivn 
concentration of protein and precipitating in precisely the same way as in 
making the urine tests, and sealing the tubes immediately. These standards 
also proved satisfactory in every way except permanency. They were easy 
to reproduce and some sets made in this way remained serviceable for months. 
Sooner or later, however, changes took place in the urine which spoiled the 
tubes. 

Trials were then made in the same way with aqueous solutions of differ- 
ent proteins, and what was considered a partial success was thus achieved. 
Some sets of these tubes kept without apparent change for six months or 
more and were used under careful control in the Prudential laboratory and 
exhibited at meetings as long ago as 1918. The changes in the aqueous 
tubes were of a different order from those which took place in the urine stand- 
ards. The change in the urine tubes was striking. They ivould suddenly 
darken and become very turbid — generally overnight. In the aqueous tubes, 
on the other hand, deterioration took place slowly and gradually, and the 
only lund of changes which it was possible to detect in them affected the 
condition of the precipitates. The particles would either lump, so as to take 
on a granular appearance, or by a distinctly different form of coalescence the 
particles would agglomerate in shreds. It was often possible to break up the 
agglomerates by violent agitation and thus prolong the usefulness of the tubes. 

It was found practicable to reproduce sueb tubes easily and surely, and 
as no changes were perceptible other than the coalescenee or agglomeration 
of the particles, our problem finally seemed to narrow itself down to contriv- 
ing some means of preventing the eventual coalescence or agglomeration of 
the particles. The effects of substances which raise viscosity and internal 
friction, and of protective colloids, were therefore studied because they seem 
to be present in urine. At the same time experiments were also made ivith a 
number of dyes which were known to he adsorbed by protein. Of these, the in- 
dicator dye, brompbenol blue, was tried, at the suggestion of Dr. H. Sharlit, of 
the Harriman Research Laboratory, because it has a yellow color in acid solu- 
tions which is not unlike that of normal urine. Brompbenol blue apparently 
stabilizes the sulpbosalicylic-protein precipitate by being adsorbed on the p.ar- 
ticles, which take on its yellow color. This effect increases the visibility of 
the particles or cloudiness and makes the test more sensitive. The dye also 
acts to diminish the color contrasts between urine and standard tubes, and 
gives the additional advantage of eliminating opalescence, which is sometimes 
bothersome in comparing nndyed turbidities. 

Starch and gum arable apparently are not affected by sulphosalieylio 
acid, and when solutions of serum protein are made with either of these, the 
resulting precipitate has every appearance of being like that of albuminous 
urine of the same concentration which has been treated with the reagent coil- 
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taining the dye. By including gum arabie in the serum solutions, and by pre- 
cipitating with a reagent containing bromphenol blue, sets of standard tubes 
have been made which have kept for well over a year without perceptible 
change in color or difference in cloudiness values. These have been considered 
to meet the permanency requirement. 

ALBUMINIMETRY 

It has been customary to compare samples of cloudy liquids by either 
holding them up to the light or by viewing them against a black background. 
Individual preferences usually decide the matter, although it is generally ac- 
cepted that the denser dispersoids ai’c best compared by transmitted light, 
and the finer turbidities against a black background. In watching the ivork 
of the technicians in the Prudential laboratory, it was noted that difficulties 
arose whenever it was sought to have all of them make turbidity comparisons 
in the same way. Each one seemed to favor some particular spot in the lab- 
oratory where he thought that the lighting was best adapted for distinguish- 
ing differences in opacity. Some technicians preferred to compare three 
tubes instead of two by placing the unknown sample between the two stand- 
ards nearest to it, viz., the next denser and the next lighter. Undoubtedly such 
practice tends to hasten decision and increase the delicacy and accuracy of 
reading. Some workers, as is well known, experience more difficulty than 
others in making turbidity comparisons and manifest indecision by trying 
out more standards and by trying them oftener and under more diverse light- 
ing conditions and against various backgrounds. In the eft’ort to improve 
and make more uniform matters of technic, it was learned that inaccuracy and 
indecision wore usually traceable to one or more of three different causes: 

1. Inequality of lighting the tubes. 

2. Reflections between the tubes. 

3. Diff'erenees in the colors of standard tubes and 
urine tests due to the variable colors of urine. 

There are other factors which probably play a part in causing hesitation 
at times, but experience has shown that when those Avhich have been men- 
tioned are eliminated, even novices are able to make correct readings quickly 
and without indecision. 

As some sort of an arrangement was necessary for conveniently keeping 
and handling the standard tubes, it was decided to design a rack and incoi- 
porate in it a simple device for albuminimetry which would prevent reflection 
between the tubes and provide for equality of lighting them. (See Fig. !■) 
In addition to these, an opacitimetric gauge was proved experimentally and 
found to facilitate and standardize readings and has been provided by inter- 
posing a broad, black line on a white background behind the tubes. When 
light falls on the tubes and passes through the turbid media in them, the vis- 
ibility and shading of the black line show changes which are directly propor- 
tional to the opacity of the media through ivhich light reaches the black opac- 
itimetric line. Very definite turbidity comparisons are thus made practicable, 
and the method is sensitive to a degree which allows the use of standard tubes 
approximating each other so closely that similar readings would he otherwise 



SIMPLE .iXO K.'PiO QUANTITATIVE TEST FOB ALBUJIIX IN URINE 


T29 


impobsiblo without the aid of a corapUeated and expensive optical instniment. 
This clinical albuiniinmctcT permits one to hold the tubes np to the light 
{nepheloinctvy), if one prefers to match that way; or, by an instantaneous 
shift, to mark the shading of the black line back of the tubes by having the 
light fall over the shoulder of the observer; or, better yet, by having the light 
from overhead fall on the tubes, held at an angle in front of a light back- 
ground, such as a towel or piece of paper laid on the table (opacitimetry). 
Worked in the lower ranges, this device will register differences as minute as 
those represented by one part albimun in 50,000 parts of urine without diffi- 
culty in either artificial or sunlight. 

It goes without saying that the suspensions in the standard tubes should 
always be made homogeneoits before matching, by turning the tubes. If a 
practice be made of keeping each tube in its proper order, or pocket, in the 



Fig- 1 — lixton’s cllnicjil aibumlnirneter In orOer to show metbcwl of reading opacities the 
light flU<T has been removeil. 

rack when haiidUng them, a little experience will lead to automatically pick- 
ing the right tube and replacing it in the right pocket. For convenience when 
making several test.s, empty pockets art* provided for a few extra tubes. 

Examination with tlie .speetro.scope shows that iiroehrome, or the color- 
ing matter of normal urine, absorbs blue light j darker urine also absorbs part 
of the green light of the .speetnini, and the absorption of the bromphenol blue 
in acids as used in the reagent is similar, therefore, if the urine tests and 
standard tabes are viewed through a light filter which cuts out the light that 
would be partially absorbed by urine aud which lets through only the light 
which is unaffected by the color of the urine, differences in color between 
standard tubes and urine tests disappear. Yellow aud red light filters of 
sfleeted spectra\ ti'ansmission are available which will satisfy these require- 
ments, and arc conveniently and with advantage combined with the other fca- 
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tures of the clinical albiiminimeter. This simple expedient is efficient in elim- 
inating practically all of the difficulties encountered in comparing turbidities 
■which arise from differences in color, and a trial of the experiment will dem- 
onstrate that the differences in color between water and uiine and bromphenol 
blue reagent are practically annihilated when samples of these are viewed, 
side by side, at the same time, through a filter of proper spectral transmission. 
The combination of comparing three- tubes with equal lighting and without re- 
flections, Avith opacitimetric black line and light filter, avoids every difficulty 
which has arisen within our experience in measuring cloudiness, and, as em- 
bodied in the clinical albuminimeter,'’^ affords an unexpectedly easy, certain, 
precise, and sensitive means of comparing and measuring opacities. 

TIME ELEMENT 

The time after precipitation when the opacities or suspensions are read 
is a very important factor in the accuracy of all albumin tests. In turbid- 
imetry, with freshly prepared standards, if has been held to be the best 
practice to make readings at the moment before the precipitates begin to floc- 
culate in order to get as complete precipitation as possible and yet avoid the 
interferences due to coalescence and settling of the particles. In the case of 
sulphosalicylie-protein precipitates, it is known that the velocity of precipi- 
tation depends upon the concentration of protein in the specimen. The cor- 
rect timing of an unknoAvn concentration of protein is, therefore, a practical 
impossibility. To try to meet this difficulty by fixing the same arbitrary time 
for reading all concentrations is a makeshift which becomes very troublesome ' 
because it obligates the analyst to mark time by the clock in order to make 
his comparisons or readings at a certain definite instant, before or after which 
readings will give inconsistent results. This method of timing also has the 
objection that it precludes warming the tests, Avhich sacrifices the specificity 
for albumin, — perhaps the greatest advantage of sulphosalicylic acid. 

It was possible to study some phases of precipitation and behavior of 
particles in suspension with the seopometer, and by this means observations 
Avere made on the precipitation of protein Avith our reagent, Avith reference 
to time and reducibility. As to time, it Avas learned that precipitation goes 
on faster as protein concentration increases. As to reproducibility, it Avas 
found that if precipitation be alloAved to go on beyond the flocculation point, 
homogeneous suspensions could again be secured in all concentrations by sim- 
ply turning the tubes upside down, and repeated scopometrie measurements 
of the turbidities produced by different concentrations of protein established 
the reproducibility of such suspensions even after the precipitates had been 
settled in the bottoms of the test tubes for hours. 

These results pointed to the practicability of applying heat in order to 
accelerate precipitation and make the test specific for albumin. They also 
shoAved a Avay to, rid the test of the troublesome time element Avith its burden 
of clock Avatching. By having the values of the standard tubes represent com- 
plete preeipitation of the protein in them, it is only necessary to let the urine 

♦standard tubes, reag^ent, and rack may now be obtained from Lehn and Pink Inc., of 
New York City. 
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tests stand until precipitation is practically complete. They can then be read 
against the standards at any convenient time thereafter. 

accubacy 

Under the usual conditions of clinical work the experimental error of the 
method should be within five mg., or one part albumin in 20,000 parts of water. 
This degree of accuracy is attainable by waiting five minutes, or longer, be- 
fore warming and reading the test. If haste be not necessary it is handier 
to let the tests stand until some later time when it is convenient to read the 
results. If greater accuracy be desired, dilute the specimen so that the con- 
centration of protein falls within the range of 20 mg. to 50 mg. per lOQ c.c., 
and let precipitation go on in an incubator for several hours. Then read the 
homogeneous suspension against intermediate standard tubes representing 5 
mg. difference in value. By careful work in this way results are possible 
within an experimental error of 2 mg., or one part albumin in 50,000 parts 
water. re.vgent 

The precipitant is used in the form of a single solution, which appears to 
keep indefinitely. It contains sulphosalieyUc acid (Eastman), sodium sul- 
phate (crystals), and brompheno! blue (clear, saturated, 0.4 per cent watei-y 
solution). 

To prepare : Dissolve 50 grams of sulphosallcylic acid* and 10 grams of 
sodium sulphate in about 800 c.c. of distilled water, and add 25 c.c. of the dye. 
Make up to one liter and filter through acid-washed paper (Whatman No. 40). 


THE STAND.VBD TUBES 


Convenience is gained by limiting the number of standard tubes to an 
adequate minimum, and every clinical requirement is met by having them 
differ from one another by 10 mg. of albumin, or one part in 1.000. For 
closer work it is just as easy to make intermediate tubes and read them in the 
clinical albuminimeter. The sets of standards used in the Prudential labora- 
tory for routine work range from a blank to 100 mg. of albumin, so that they 
comprise a scries of twelve tubes, representing 0, 5, 10, 20, 30. 40, 50, 60. 70, 
80, 90 and 100 mg. protein per 100 e.o. Wc have adopted the mille per cent 
e.xpression for values because in practice it has proved simpler, safer, fitter, 
and more convenient than any other. Urine which reads more than 100 mg. 
is diluted with water, either before or after precipitation. Urine which read.s 
between the blank and 5 mg. or 10 mg. tubes, can be read satisfactorily, be- 
cause error in the low ranges is greatly diminished and clinically negligible. 
Some may find it easier, however, to increase the proportion of urine to re- 
agent, and read against standards of higher values. 

Preparation of the tubes is simple but demands careful work for precise 
reproduction. 

It is very essential to work with scrupulously clean apparatus and to 
fake every possible precaution to exclude foreign matter like dust, etc. 


•Samples of sulphosaUcyllc acW found in Uie market vary greatly In purity ami color 
of JrOiutJons, The addition of concentrat«jd sitlphuric add <no more than needed) ivlH often 
cause the pink color to disappear. 

, Slad to acknowledge here a debt of thanks due C. E. IC Mees and H. T. Clarke, 

or tho Eastman Kodak Research Laboratory, for Improving- and refining their product Five 
pei cent solutions made with It are perfectly free of color If filtered through acid-waahttl paper 
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Table II 


Eepkolucibilitt of Standard Tubes AIade frosi Blood of Dib-perent Akijials and at 

Different Times 


I 

F 

E 

D 

M 

N 

0 

P 

NX 

R 

s 

100 

100 

100 

90 

100 

100 

100 

100 

100 

100 

100 

80 

80 

so 

70 

80 

80 

80 

80 

80 

80 

80 

60 

60 

— 

— 

60 

60 

60 

60 

60 

60 

60 

50 

50 

50 

45 

50 

50 

50 

50 

50 

50 

50 

40 

40 

40 

— 

40 

40 

40 

40 

40 

40 

40 

30 

30 

— 

35 

30 

30 

30 

30 

30 

30 

30 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

20 

20 

20 

20 

20 

20 

20 

20 

31 

20 

20 

15 

15 

— 


15 

15 

15 

15 

15 

15 

15 

10 

D 

10 

12 

9 

10 

10 

10 

10 

10 

10 

10 

5 

5 



5 


5 

— 

5 

5 


I — Sheep serum. D — Pig serum. O — Steer serum. E — Sheep plasma. 

P — Sheep serum. AI — Steer plasma. P — Sheep serum. S — Sheep serum 

E — Sheep serum di- N — Steer plasma NIC — Sheep serum from same animal as 

luted with normal diluted with 1 per diluted with gum E. 

urine. rent NaCl to the 100 arahie solution, 

mg. protein concen- 
tration. 


The seiTiin, preferably sheep, must be as fresh and free from hemoglobin 
as possible, because we have a very distinct impression that old serum, even 
when kept in a chilled condition, does not make as satisfactory tubes as does 
fresh serum. We have found it best to collect the blood in clean, shallow pans, 
and let it clot well before decanting the serum into wide-moiith containers. 
The clear serum is promptly and thoroughly centrifuged (more than once at 
high speed), and samples are taken for protein estimations by Kjeldahl nitro- 
gen methods (Nx6.4), or more conveniently by diluting and precipitating 
with the reagent and reading the seopometer scale. The serum is then diluted 
with 5 volumes of 2 per cent NaCl solution. Further dilutions are made with 
distilled water on the basis of the known protein content so as to get a stock 
solution containing 200 mg. protein per 100 c.c. One per cent and 0.5 per 
cent solutions of purest, finely ground gum arable (i.e., clear) should be 
ready at hand. The desired series of protein concentrations is now obtamed 
by diluting portions of the 200 mg. stock with distilled water and the gum 
arable solutions. The proportions of gum arable and water should be such 
as to make a 0.5 per cent solution of gum arable in each protein tube. 

We use 125 mm. by 12.5 mm. clear glass stock test tubes. They are cali- 
brated by selecting those in which equal volumes of water stand at the same 
level, and cleaned with bichromate-sulphuric acid mixture. They are then 
washed several times in distilled water and dried in the oven. About fifteen 
tubes are needed for a set and these are constricted about one inch from the 
mouth by drawing them out in the flame. This helps to expedite neat sealing. 
Small funnels (Fig. 2) are also prepared from the test tubes by drawing them 
out in the flame to a diameter that will go through the constrictions of the 
tubes. These facilitate filling and prevent wetting the constrictions. 

Four c.c. of the desired protein concentrations are then poured into the 
tubes through the funnel, and filling is completed by adding 4 c.c. of the re- 
agent. The tubes are sealed immediately. This is easily done by tapping 
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off the tops of the tubes at a file scratch on the eonstriotions and slowly re- 
volving the open points in the flame of a blast lamp. 

When cool, gently invert the tubes, to insure complete mixing, and be sure 
to turn the tubes gently several times a day during the first ten days. Dia- 
mond iulv answers for marking the tubes. It seems scarcely necessary to cau- 
tion against letting the tubes lie lengthwise, or stand upside down, and, of 
course, exposure to extremes of temperatures should also be avoided. 

An oeeasional set of tubes will turn out less perfectly thau others, due 
to unexplained differences in sera. Such aiioniaEes become apparent in forty- 
eight hours. Sets of tubes made at bimonthly intervals over a period of 
eighteen months have been carefully and frequently compared with reference 
to optical values and the condition of the suspensions, and have been found 
to check perfectly and keep without apparent change. 

The matter of color permanency was watched with special interest be- 
cause it was feared that the dye would fade. No changes, however, have been 



Fig. 2.-— Glass parts used in making U»e sealed standard tubes. 

detected. In this connection it may be of interest to note that we subse- 
qneiitly and accidentally learned that dyers make empirical nse of the fact 
that dyes which show absorption in the ultraviolet region of the spectrum 
are made fast by mi:sing with them some salt haviag a similar absorption. 
Bromphenol blue and sodium sulphate show' absorption in the ultraviolet. 

In the eoui*se of the work it was necessary to make hundreds of experi- 
mental tubes* and I am happy to record luy appreciation of the careful 
assistance given throughout by John Huizer, w'ho is also entitled to credit 
for the technic of filling and sealing the tubes. I desire also to gratefully 
acknowledge the very material help in many w'ays of Anton B. Bose, who, 
with the assistance of Fred Schattner, thoroughly cheeked our earlier experi- 
ments. 

DIRECnOXS 

The test is calculated so that the cloudiness or opacity which results from 
mixing equal parts of urine and reagent denotes the number of milligrams of 
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albumin in 100 c.c. of urine. Clean test and standard tubes are essential for 
making the test, and cloudy urine should be cleared, if possible, by filtering, 
or by centrifuging and testing the supernatant urine. Add 2 to 3 c.c. of re- 
agent to a like amount of urine and let stand five minutes, or until it is con- 
venient to read the resxdt with the clinical albuminimeter. Turn the tubes 
gently to make the suspensions homogeneous, and warm the test immediately 
before reading by passing the tube in and out of the fiame several times in 
order to avoid boiling which is undesirable except when differentiating Bence- 
Jones’ protein. The absence of cloudiness denotes the absence of albumin in 
the urine, while the presence of cloudiness means that the urine contains 
albumin, which is then measured ivith the albuminimeter. Turn the albu- 
minimeter rack ( cover on) to have the suspensions in the standard tubes homo- 
geneous. With the test in the middle one of the three pockets, try out the 
standard tubes by placing them in the pockets on both sides of the test. Com- 
parisons of opacity or cloudiness will show which two standard tubes closest 
approximate the test, i.e., a denser and a lighter one. The result is then read 
by a match or by taking the reading between the two tubes next higher and 
next loiuer than the test. If the test be cloudier than the 100 mg. standard 
tube, dilute five or ten times with water and multiply the reading by the 
number of dilutions; for example, if the original test consists of 4 c.c. (i.e., 
2 c.c. urine and 2 c.c. reagent), dilute with water to 20 c.c. and multiply the 
result by 5. Some may find it more convenient to make a fresh test and di- 
lute the urine with water before precipitating. To make the test on cloudy 
urine which cannot be cleared, dilute a portion of the urine mth an equal 
volume of water and read against the standard tubes; precipitate a similar 
portion of the urine in the regular way and read against the standard tubes; 
the difference between the two readings measures the protein content. Urine 
containing large amounts of carbonates or other alkaline salts is apt to froth 
when any albumin test is applied, and it is better to acidify such ui’ine with 
acetic or some other acid before testing. Decomposed or extremely alkaline 
urine wall turn blue or purple when the reagent is added to it because brom- 
phenol blue is also an indicator on the alkaline side. Such urine should also 
be acidified before making the test. If the color of a specimen should happen 
to be very dark or unusual, dilution and the light filter -will bring it within, 
the color range of the standard tubes. 

CONCLUSIONS 

A simple and rapid quantitative test for albumin in urine has been de- 
scribed. Every contingency which is known to arise in the examination of 
urine for albumin is met by the method, which requires no more time or 
manipulation for its performance than do the qualitative clinical tests in 
common use. 

The specific and quantitative features of the new test impart an accu- 
racy and uniformity to albumin determinatiojis which make them clinically 
valuable to a degree hitherto impossible. 

♦If a correct light filter is not available malce a color control solution containing the 
same amounts of dye and sodium sulphate as the reagent and 5 c.c. of concentrated sulphuric 
acid to the liter. The control solution has the same color as the reagent and avoids the 
need of a light filter if substituted for distilled water when diluting the urine. 
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ON miE INBTjUENCE op acids upon the viability 

OP BACTERIA* 


By Hidetake Yaoi, Tokio, Japan 


INTRODUCTION 

I T has already liceii clearly settled by numerous researobes of preceding 
authors that the reaction of media has great infinenee upon the viability 
of bacteria. 

Tho effect of reaction of media upon B. coli communis, which I em- 
ployed in my experiment, has been repeatedly studied by many workers ; their 
most important results are given in the table on page 736. 

The results may be summarized thus: The widtli of tho reaction ailowing 
viability of B. coli lies between P„ 4.6-9.0, the optimum being in a rather 
weak acidity of the media. 

The minute difterenees among the results of these authors may be prob- 
ably ascribed mostly to the individuality of tho strains employed in their 
experiments, and furthermore the methods of cultivation and composition 
of media as well as the temperature of incubating may have played some role 
on the different attitude of the organisms. 

The methods, upon which these authors determined the death-point of 
bacteria, may be divided into two groups: 

1. Determination of the death-point by estimating the acidity which the 
bacteria produced after development on media with sugars. 

2. Determination of the death-point by observing the oeourrenee of growth 
in media, to which acids or buffer solution have been added. In tho latter 
case the acidity or alkalinity of the media has been conveniently defined by 
the addition of HCl, or NaOH as the case may be, to the media. 

•From tho Government Irstilnto for Infectious Diseases of the Toltyo Imperial Univer- 
sity. Tokyo. (Director. Prof. Dr. 51. Jra^ayo.) 

Received for publication, August XI, 1924 
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AUTHORS 

(DEATH- 

POINT) 

(OPTIMUil) 

JtEDIA 

BIBLIOGRAPHY 

1 

1912 

iMiohaelis and 
Mareora 

5.0 


Lactose-Broth 

Z. Imm. u. e.x. Tlierap. 
I Tell, (orig.) xiv, 
170. 

2 

1917 

Sliohl & Janiiey 

4.6-9.6 

G.0-7.0 

Urine 

J. Urology, i, p. 211. 

3 

1917 

Clark & Lubs 

4.5-9.0 

G.0-7.0 

Broth 

■Jour. Bact., ii, 1. 

4 

1918 

Wyeth 

4.3 


Broth 

Bioehcm. Z., xii, p. 
382. 

5 

1919 

Cohen & Clark 

4.5-9.0 

G.0-7.0 

Broth 

■Jour. Bact., iv, p. 
409. 

6 

1920 

Chambers 

4.9 


Glucose-Broth 

Ann. Missouri Botan. 
Garden, vii, p. 249. 

7 

1921 

Dernby 

4.4-7.8 

G.0-7.0 

Autolysated 

broth 

Ann. Inst. Past. T., 
XXXV, p. 277. 

8 

1921 

Scheer 

4.7 


Broth 

Z. Imm., .xxxiii, p. 36. 

9 

1922 

Adam 


G.4-7.1 

Broth with and 
without sugar 

Contralbl. Bakt., i, 
Abt. Bd., Ixxxvii, p. 
450. 

10 

1923 

Drrnby & Niis- 
lund 

4.5-9.0 

G.0-7.0 

Broth 

Z. Imm., I Teil, xxxv. 
Heft 5-G, p. 450. 

11 

1923 

Kojima 

4.S j 


Broth with 
sugar 

Japan J. E.vp. Med., 
vii, p. 1029. 


It is to be regretted that few have paid naich attention to the kinds of 
alkali and acid to give the media the desired reaction, i.e., hydrogen-ion con- 
centration. Nor can I judge from my own experiment whether it is right 
or not to determine the acidity only by the actual acidity. A most compli- 
cated relationship of the acids and the growth of bacteria should be expected 
owing to the difference of acids, i.e. anion, dissociation-constant and valencj'' 
etc., which must give widely diverging effects to the bacteria according to 
the kinds of chemicals employed. 

Kojima^ reported that the end-reaction, namely the death-ijoint of bae- 
tei’ia of media, varies very much, according to the kinds of sugar added to 
the culture fluid. This resulted presumably from the different products in 
these media. Also the difference, qualitative as well as quantitative, of the 
organic acids contributed to the variation of the results.®- ® 

On the other hand Kronig and Paul,'* 1897, gave some notes on the bacteri- 
cidal action of acids in their report, and described that bacteria are affected not 
only by the cation, i.e., H, but also by the anion and undissociated molecules. 
Other authors, however, differed in their method of examination and ma- 
terials in their experiments, or employed entirely different acids; accordingly 
their results very often show no agreement. 

For instance, BiaP found in 1902 that the glucose fermenting power of 
yeast is affected by organic as well as inorganic acids, and especially that 
the greater the dissociation the more the fermentation is interfered with. 
In such a minute concentration of the acid, as he describes, the action of the 
anion is scarcely noticeable and so the inhibiting action must be considered 
totally due to the dissociated H. 

In 1906, Winslow and Loehridge® reported that “The mineral acids, HCl 
and H 2 SO 4 , are fatal in concentrations at which they are highly dissociated. 
Their action runs parallel, not to their normal strength, but to the number of 
free hydrogen ions per unit volume. 
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“The organic acids, acetic and benzoic, are fatal to the typhoid and colon 
bacilli at a strength at which they are only slightly dissociated. The effect 
here appears to be dne to the whole molceulc and is specific for each acid, 
acetic having only 10-20 per cent the toxieity of benzole.” 

Johannessohn,’' in 1912, published another report, in wdiich he made similar 
experiments as Bial rvith a series of formic acid, and came to the conclusion, 
that Avith acids the main part of the aeid action is played by the imdissociated 
moleenles, not by the ions; and besides the larger the molecular Aveight the 
more pronounced is the bactericidal action. 

Jliehaelis,® hoivover, gaA-e an account on the same subject in 191-1, and 
agreed Avith Bial, saying: “Da sieh hcrausgestellt hat. dass alle chemisehen 
und biologischen Vorgilngc, die von der Aciditat der Losung heeinflusst Aver- 
den, iiur die aiinellc AcidifSI (d.h. die din'ch die Wasserstoftzahl dofiuierte 
Aciditat) massgebend ist, so erhellt die uUcnviegeiule Bedeutnng derselben.” 

Against the results obtained by Miehaelis, Traubc,’ 1021, published another 
opinion. He pointed out that .some of the measures employed by Miehaelis 
should be discarded and coucluded that the aeid action must be rcduecd 
rather to anion and undissoeiated molecules than to hydrogen-ion concentra- 
tion, and further in biologic respects he eoneluded as folioAvs: "Naoh ineiner 
Ansiclit ist es A'iel richtiger, Avieder die alto Titrationsaciditat und Titrations- 
alkalitat mehr in den Vordergrund der biologischen Betvachtungcii zu .stcllen.” 

From physicochetnioal points of vicaa’, some authors attempt to compare 
the relationship between aeid action and bacteria AA-ith surface tension, ab- 
sorption, SAA'clling and flocking character, osmotic action and electric potential 
of materials to be brought in eontact,’"' ” but these can giA'c no satis- 
factory explanation of the complicated processes in this pi-oblem. Such reac- 
tions as the coagulation of ca.seiii and -swelling of fibrin, can at auj- rate, be 
taken as phenomena occurring in bacteria, which ax'e composed at least of 
proteui .substauce.s numbering 2, -132. 902,008, 176,040.000 coniponent.s 

Pm-thermore, if other circumstances such as utilization of various organic 
acids by bacteria as the source of earbon are taken into account, “■ ” it may 
be reasonable to think that at the same optimxim hydvogeu-ion eoncenti-ation 
of the solution, some different results m.ay be obt.ained according to the 
kinds of acid taken in adjusting the reaction of culture media. This fact 
must especially be taken into aceonnt, inasmuch as the death-point of bac- 
teria, i.e., the so-called physiologic constant is mostly subject to the chem- 
icals employed, and decided differences may result from the composition 
of the fluid. 

These are the cardinal points, which have led me to attempt the folloAs'- 
ing experiments. 


EXPEBIilENTAt. 

I Vised a strain of B. coli (Cj,), which was employed throughout the 
entire course of my experiments. The standard culture media AA-ere peptone 
eWitte) solutions, thus prepared: The peptone Avas dissolved in aqua dis- 
tillata to 1.0 per cent. iSIo salt was added to the media. 
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The amount of acid given in these tables is always the quantity of total 
acid contained in 100 c.c. of the 1.0 per cent peptone solution, after addition 
of one-fifth normal solution of the former’. The number of bacteria was cal- 
culated from colonies obtained fi’om 1.0 e.e. of culture fluid. 

The death-point shows striking differences according to the kinds of acid 
employed, whether the acidity be determined by the titration method or electro- 
metrically. 

If we compare the difference of the death-point in each acid with that of 
the dissociation-constant and molecular weight of respective acids, no paral- 
lelism between these can be traced; they behave entirely independent of 
each other. 


Table IH 


Sulphuric Acid 


INCUBA- 

TION 

TIME IN 

HOURS 

0 

12 

24 

48 

ACID 

(C.C.) 


N.B. PER C.C. 


N.B. PER C.C. 

Ph 

N.B. PER C.C. 

Ph 

1 

4.2 

4.46 

0 


0 


0 


2 

3.7 

4.64 

2,940 


1 1 H 


5,076,000 

4.63 

3 

3.4 

4.72 

1,380 


' S S B 


1,312,000 

4.72 

4 

3.2 

4.87 

3,800 


1 ' mB 

4.88 

25,800,000 

5.18 

5 

2.7 

3.37 

204,000 

3.29 

B 1 1 1 1 fl 

5.40 

48,600,000 

5.51 

6 

2.0 

5.76 

1,728,000 

5.70 

B IK 1 1 II B 

6.00 

78,000,000 

6.30 

7 

1.0 

6.50 

1,458,000 

6.43 

B B 1 1 11 B 

6.73 

90,000,000 

6.08 

S 

1.0 

6.85 

7,560,000 

6.80 


6.93 

104,000,000 

7.(i2 


Table IV 


NiTTvic Acid 


IN CUBA- 

0 

^ 12 

24 

48 

TION 









TIME IN 

ACID 


N.B. PER C.C. 

p„ 

N.B. PER C.C. 


N.B. PER C.C. 


HOURS 

(c.c.) 








1 


4.54 



0 


0 


2 


4.63 

68 


21 


0 


3 


4.90 



78,000 

4.94 

23,400 

5.00 

4 


5.01 

4,560 


2,640,000 

5.11 

16,200,000 

5.29 

5 




5.29 

6,600,000 

5.30 

43,200,000 

5.33 

6 

2.0 


558,000 

5.60 

27,600,000 

5.87 

146,000,000 

7.20 

7 

1.5 

6.46 


6.40 

52,800,000 

6.43 

180,000,000 

7.21 

8 

1.0 

6.85 


6.70 

156,000,000 

6.70 

171,000,000 

7.32 


Table V 

Phosphoric Acid 


INCUBA- 

0 

12 

24 _ 

48 

TION 









TIME IN 

ACID 


N.B. PER C.C. 


N.B, PER C.C. 


N.B. PER C.C. 

Ph 

HOURS 

(C.C.) 








1 

8.5 

4.32 

79 


0 


6 


2 

8.0 

4.43 

660 


345 

4.48 

1,354 

4.52 

3 

7.6 

4.48 

900 

4.50 

1,440 

4.51 

4,600,000 

4.69 

4 

7.2 

4.55 

1,440 


1,500 

4.57 

18,600,000 

4.71 

5 

6.8 

4.76 

8,400 


25,400 

4.76 

39,000,000 


6 

6.4 

4.91 

15,300 


100,000 

4.96 

43,800,000 


7 

5.4 

nnin 

78,000 


6,600,000 

5.00 

110,000,000 

5.75 

8 

4.3 

3.44 

4,200,000 


19,200,000 

5.58 

121,000,000 

6.09 

9 

3.1 

Bsil 

21,000.000 

6.07 

30,000,000 

5.95 

164,000,000 

6.40 

10 

1.5 

6.63 

22,200,000 


54,000,000 

6.61 

150,000,000 

7.19 
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Table VI 
Formic Acio 


INCUBA- 


12 _ 

34 

48 

TION 









TIME IN 

ACID 


N.B. PER C.C. 

l-H 

N.B. PER C.C. 

I-H 

N.B. PER C.C. 

Pk 

HOURS 

(0,0.) 




1 

2.7 

6.40 


5.40 

■ 0 

5.41 

0 

5.41 

ti. 

2.3 


2,701 

5.54 


5.78 

4,260,000 

5.82 

3 

2.0 

s.so 


5.80 



33,000,000 

7.06 

4 

1.75 

6.02 

38,880 

6.01 

7,200,000 

6.28 

72,000,000 

7.19 

5 


6.32 


6.31 

43,200,000 

6.45 

102,000,000 

7.22 

6 

1.25 

6.49 

859,000 

6.50 

50,600,000 

6.67 

138,000,000 

7.30 

7 


6.30 

798,000 

6.77 

60,000,000 

6.92 

108,000,000 

7,29 


Table VII 


Acetic Acd> 


IN CUBA- 

____ « _ 1 

12 _______ 

[ 24 

1 _ 

TION 


1 







TIME IN 

ACID 

>■« 

N.B. PER C.C. 

Pi. 

N B. PER C.C. 

l-H 

N.B. PER C.C. 

I'm 

HOURS 

(0.0.) 1 




1 

3.7 

4.87 

11 


o 


0 1 


o 

3.5 

5.00 

200 


10 

5.01 

0 1 


3 

3.3 

5.18 

i 1,380 


44 

5.20 

1 i 


4 ! 

2.6 : 

5.30 

3,900 


1,320 


208 


5 I 

3.4 

5.45 

3,910 


630,000 


23,200,000 

5.48 

6 

o o 

5.85 

3,720 

5.86 

818,000 


39,000,000 


7 

2.0 

6.00 

17,600 


16,200,000 

1 0.21 

102,000,000 

! S.20 

8 I 

1.8 

0.13 

114,000 


43,000,000 


99,300,000 

1 6.60 

d 

1,6 

6.34 

2,700,000 


66,000.000 

6.61 

108,000,000 

i C.Gl 

10 

1.4 

6.65 

2,430,000 


1 54,130,000 


1 102,900,000 

1 6.81 

11 

1.0 

6.82 

9,000,000 


1 84,000,000 

6.84 

1 104,000,000 

i 7.04 


Table VTH 
Chlobacetic Acid 


INCCBA-j 

0 

1 12 

1 _ 24 

i « 

TION 









TIME IN 

ACID 

i 

N B. PER C.C. 

1 

N.B. PER C.C. 

p„ 

N.B. PER O.C. 

P„ 

HOURS 

(0.0.) 








1 

2.0 

5.52 ; 

42 


0 : 


0 i 

5.54 

2 

i.S 

5.74 ; 

55 




0 ! 


3 

1.65 

5.90 



19 


0 1 


4 

1.50 

6.09 , 

35 1 


60 1 


0 1 

p um 

5 

1.35 

G.24 




6.18 



6 

1.20 1 

6.47 



K&isussB 

6.40 

1 156,000,000 I 

! 6.61 


Table IX 


Propionic Acid 


INCUBA-j 

1 0 

1 IS 1 

L .....21 .. 

1 48 










TIME IN 

ACID 

P« 

N.B. PER C.C- 


K B, PER C.C. 




HOURS 

(O.G.) 








1 

12.0 

4,43 

8 


4 

4.43 

0 

4.44 


10.0 1 

4.51 : 

10 


0 

4.50 

0 

4.53 

3 

8.0 1 

4.65 ; 

7 


0 

4.G7 

0 

4.71 

4 

6.0 

4.79 1 

10 


0 

4.75 

0 

4,82 

5 

5.0 

3.09 1 

5 


34 


0 

0.12 

6 

4.0 

5.35 1 

75 


121 1 

1 

6 

5.40 

7 

3.5 

5.51 1 

420 


23,900 


1,700 

5.52 

S 

3.0 

5.60 ; 

12,700 


1,010,000 

0.54 

12,000,000 

5.62 

9 

2.5 i 

6.10 

66,000 

i 

15,000,000 


60,000,000 

G.60 

10 

2.0 1 

6.60 : 

576,000 

6.33 1 

36,700,000 1 

6.67 

78,000,000 

: 6.75 

11 

1.5 ! 

6.73 : 

954,000 

6.71 ! 

72,000.000 1 

6.T0 1 

126 000,000 

: 6.93 
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Table X — Lactic Acid (Opticallt Inactive) 


IN CUBA- 

1 ° 

1 12 

1 24 

j 48 • 

TION 

TIME IN 

HOURS 

ACID 

(G.C.) 

I’h 

N.B. PER C.U. 


N.B. PER 0.0. 

Ph 

N.B. PER C.C. 

I’m 

1 

4.5 

4.20 

19 


0 


0 

4.21 

2 

4.3 

4.45 

4 

4.46 

1 

4.46 

0 


3 

4.0 , 

4.57 

1 

4.56 

0 


9 

4.59 

4 

3.8' 

4.61 

1,320 


1,223 


2,216,500 

4.62 

5 

3.5 

4.70 

1,380 


3,000 


2,484,000 

4.80 

6 

3.2 

4.91 

2,000 


500,000 


13,800,000 

4.94 

7 

2.7 

4.93 

4,400 


1,200,000 


18,000,000 

5.60 

8 


5.50 

5,700 


8,000,000 


60,000,000 

6.01 

9 

1.7 

5.84 

380,000 

5.80 

9,000,000 

5.97 

62,000,000 

6.23 


1.5 

6.18 

440,000 


15,000,000 


99,000,000 

6.34 

11 1 

1.5 

6.24 

1,380,000 

6.26 

61,000,000 

6.26 1 

114,000,000 

6.72 


Table XI — Ox^vlic Acid 


INCUBA- 

TION 

TIME IN 

HOURS 

0 

12 

24 

48 

ACID 

(C.C.) 

Ph 

N.B. PER C.C. 

Ph 

N.B. PER C.C. 

Ph 

N.B. PER C.C. 

Ph 

1 

2.2 

5.67 

0 

■■■ 

0 

5.67 

0 

•5.66 

2 


5.86 

0 


0 

5.87 

0 

5.87 

3 

1.8 

5.93 

1 


0 

5.98 

0 

5.99 

4 

1.6 

^1 

0 


0 

mm 

2 


5 

1.4 

6.39 

600 


132,000 

6.41 

45,000,000 

6.46 

6 

1.2 

6.61 

8,100 


41,400,000 

6.70 

96,000,000 

6.72 


Table XII — Normal Succinic Acid 


INCUBA- 

0 


12 


24 


48 


TION 









TIME IN 
HOURS 

ACID 

(C.C.) 

Ph 

N.B. PER C.C. 

Ph 

N.B. PER C.O. 

I’ll 

N.B. PER C.C. 

Ph 

1 

14.0 


0 


0 

4.24 

0 

4.24 

2 

12.0 

4.35 

184 


140 

4.39 

17 

EE»| 

3 

10.0 

4.40 

3,240 


18,000 

4.43 

6,000,000 

4.49 

4 

7.0 

4.50 

213,000 



4.52 

13,000,000 

4.59 

5 

5.0 

4.70 

370,000 


5,400,000 

4.75 

44,400,000 

5.38 

6 

4.0 

5.10 

2,400,000 

5.01 

12,000,000 

4.80 

45,000,000 

5.72 

7 

3.0 

5.32 

5,000,000 


24,600,000 

5.39 

66,000,000 

6.12 

8 

2.5 

5.82 

10,200,000 


30,000,000 

5.9i 

96,000,000 

6.39 

9 


6.30 

16,270,000 


48,000,000 

6.45 

114,000,000 

6.80 


1.8 

6.61 

27,000,000 

6.54 

78,000,000 

6.74 

114,000,000 

6.97 

11 

1.6 

6.73 

28,000,000 

6.60 

84,000,000 

6.80 

124,000,000 

6.99 

12 

1.5 

6.84 

26,000,000 

6.75 

83,000,000 

6.80 

109,000,000 

7.07 


Table XIII — ^Dextrotaktaric Acid 


INCUBA- 

1 0 

1 12 

1 24 

1 48 

TION 









TIME IN 

ACID 


N.B. PER 0.0. 


N.B. PER C.O. 

Ph 

N.B. PER C.C. 

Pk 

HOURS 

(C.C.) 








1 

7.5 ■ 

4.20 

11 


0 




0 . 

5.0 

4.45 

100 


1,260 


210,000 

4.48 

3 

4.25 j 

4.60 

300 


8,049 

1 

21,310,000 1 

4.62 

4 

3.75- 

4.80 

6,400 






5 


5.00 

3,900 






6 

2.75 

5.20 

12,600 


18,600,000 


55,000,000 

5.98 

7 


5.35 

630,000 


47,400,000 


90,000,000 

5.y8 

8 

2.0 

5.71 

770,000 

5.83 

57,000,000 


148,000,000 

6.33 

9 

1.5 

6.00 

19,800,000 

6.01 

72,200,000 


142,000,000 


10 

1.0 

6.20 

30 600,000 

6.12 

70.000,000 


130,000,000 

6.75 
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Table XIV 


CiTWO Aero 


meUBA- 

0 

la 

24 _ 

43 

TION 









TIME IN 

ACID 

Ph 

N.B. PER 0.0. 

r,. 

N.B. PEB O.O. 


N.B. PER C.C. 


nOOKS 

(O.O.) 




1 

MHIIblilllHHi 

4.40 

1,320 


99 




2 

6.0 

4.59 

2,200 


13,140 

4.59 

21,000,000 

4.61 

3 

5.0 

4.81 

4,400 


050,000 


38,400,000 


4 

4.0 

4,99 

4,200 


354,000 

5.03 

37,000,000 

5.12 

5 

3.0 

5.16 

11,000 

5.10 

37,900,000 


39,000,000 

5.39 

e 

2.0 

G.20 

41,000 

616 

28,000,000 

6.31 

66,000,000 

6.72 


The results of Experiment II are summarized in Table XV. 


Tabi*b XV(I) 



ACm PER 100 O.O. 

OP MEDIA 

'■« 

p„ (average) 

1. Hydrochloric 

4.2- 3.7 (C.C.) 

4.51-4.70 

4.6 

2. Sulphuric 

1 4.2- 3.7 

4.46-4.63 1 

4.6 

3. Nitric 

i 3.7- 3.4 

4.63-4.90 ! 

4.8 

4, PhoBphoric 

' 8.5- S.O 

4.32-4.52 i 

4.5 

5. Formic 

i 2.7- 2.3 

5.41-4.80 

0.6 

6. Acetic 

3.3- 2.6 

5.20-5.48 ! 


7. Moaochlor 

l.S- 1.35 

0.10-6.40 

1 6.3 

S. Propionic 

4.0- 3.0 

5.40-5.62 1 

5.5 

9. Norm. X^tio 

4.0- 3.8 

4.57-4.61 

I 4.6 

10. Oxalic ' 

1.0- 1.4 

0.20-6.40 1 


11. Norm. Succinic 

12.0-10.10 

4.35-4.49 i 


IS. Norm. Tartaric 

7.5- 5.0 

4.20-4.45 ' 


13. Citric 

0.0- 5,0 

4.40-4.60 



Tablb XV (II) 


ACIDS 

DtSSOOlATlON-CONETANT 

(100 k) 

MOLECULAR TVEIQUT 

1. Cfaloracetio 

0.10 

94.484 

2. Oxalic 

4.0 

126.043 

3. Formic 

0.021 ' 

46.016 

4. Acetic 

0.0018 

60.032 

5. Nitric 


63.018 

6- Propionic 

0.0014 

74.048 

7 . I<actio 

0.014 

i 90.048 

8. Hydrochloric 


36.468 

0. Sulphuric 


98.086 

10. Tartaric 

0.097 

150.043 

11. Citric 

0.083 

210.0S 

12. Phosphoric 


98.086 

13, Succinic 

0.0066 

11S.048 


EXPERIMENT UI 

In the foregoing experiment, I observed that a certain, acceleration or 
delay in development of bacteria may be induced at a low concentration of 
different acids, so I attempted here to go into detail in this respect; thougli 
for this purpose a large number of controls is required, I adopted tlio follow- 
ing two methods, to obtain a general consideration on this subject. 

Method A . — ^To ninety parts of peptone solution ten parts of buffer mix- 
ture (boric acid, KCl and NaOH, after Claric, Pjj = 8.4)^^ %vere added to 
give the solution Ph 8.3. The same series of acids as employed in Experi- 
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ment II were added in one-fifth normal solution to the above mixture, thus 
the whole solution attained about Ph = 7.0. Here the amount of acids to 
give final — ^P h value differs widely according to their dissociation-constants. 
Thus we may assume that these solutions consist of exactly the same eom-t 
ponents, except in their amount of anion (Table XVI). 

Method B . — Equal quantities (2.0 c.e.) of one-fifth normal solutions of 
each acid are added to the peptone watei*. These mixtures receive further 
20.0 c.e. of phosphate solution which is prepared with proper amounts of one- 
fifth mol solutions of primary and secondary sodium phosphate in various 



ACID 

NaoHP0^2H20 

NaHoPO^ 


AQ. DEST. 

1. Hydrochloric 

2.0 c.c. 

12.75 c.c. 

7.25 c.c. 

50.0 c.c. 

28.0 c.c. 

2. Sulphuric 

< t 

13.00 

7.00 

e c 

< i 

3. Nitric 

{ t 

12.20 

7.80 

( { 

( t 

4. Phosphoric 

( C 

15.64 

4.36 

{ i 

( 1 

0 . Pormic 

( { 

12.00 

8.00 

1 1 

{ 1 

6. Acetic 

( c 


7.95 

t ( 

< ( 

7. Propionic 

( t 


6.50 

( c 

( i 

S. Lactic 

i < 


8.30 

C 1 

( ( 

9. Oxalic 

< i 

11.80 

8.20 

1 1 

t 1 

10. Succinic 

( ( 

13.00 1 

7.00 

( ( 

1 i 

11. Tartaric 

t ( 

12.10 

7.90 

( 1 

i 1 

12. Citric 

( t 

11.90 

8.10 

( ( 

( ( 


20.00 c.c. in all. 


Table XVI 


INCUBATION TlilE IN 
HOURS 

IS ! 

1 

24 i 

36 

48 

AFTER TEN 
DAYS 

ADJUSTED BY 


NUMBER OP BACTERIA PER CO. 

Ph 

1. Hydrochloric 

60,000,000 

127,000,000 

155,800,000 

128,400,000 

7.99 

2. Sulphuric 

48,780,000 

70,000,000 

96,600,000 

114,000,000 

8.08 

3. Nitric 

98.400.000 

51.300.000 

145,400,000 

164,200,000 

142,000,000 

8.12 

4. Phosphoric 

63,000,000 

96,000,000 

113,000,000 

7.59 

0 . Formic 

39,000,000 

48,180,000 

72,000,000 

72,600,000 

8.37 

6. Acetic 

55,800,000 

58,800,000 

85,200,000 

91,000,000 

109,800,000 

8.10 

7. Propionic 

37,200,000 

63,000,000 

92,400,000 

7.97 

S. N. Lactic 

34,000,000 

51,600,000 

66,000,000 

83,900,000 

8.14 

9. Oxalic 

47,000,000 

90,000,000 

91,600,000 

73,100,000 

7.87 

10. N. Succinic 

44,400,000 

62,000,000 

87,000,000 

104,400,000 

8.19 

11. N. Tartaric 

63,600,000 

78,000,000 

114,000,000 

63,000,000 

8.20 

12. Citric 

46,800,000 

69,600,000 i 

84,000,000 

64,800,000 

7.88 


Table XVII • 


INCUBATION TIME IN 

HOURS 

18 

24 

i 48 

72 

ADJUSTED BY 


1. Hydrochloric 

2. Sulphuric 

3. Nitric 

4. Phosphoric 

5. Formic 

6. Acetic 

7. Propionic 

8. N. Lactic 

9. Oxa'ic 

10. N. Succinic 

11. N. Tartaric 

12. Citric 

33.600.000 

25.000. 000 

58.000. 000 

49.000. 000 

19.200.000 

50.400.000 

21.000. 000 

18.600.000 

40.400.000 
25,000,000 

28 200,000 

27.600.000 

! 108,000,000 

78.000. 000 
138,000,000 

60.000. 000 

54.000. 000 

68.400.000 

76.800.000 

54.100.000 

94.200.000 

87.600.000 
■ 54,000,000 

66.000. 000 

165.000. 000 

79.000. 000 
169,600,000 

72.000. 000 

76.800.000 

114.000. 000 

96.000. 000 

83.500.000 

96.000. 000 

98.000. 000 

106.000. 000 

68.000. 000 

198.000. 000 

96.000. 000 

202.000. 000 

88.000. 000 
118,000,000 

156.000. 000 
99,000,000 

117.000. 000 

133.000. 000 

103.000. 000 

149.000. 000 

126.000. 000 
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proportions, to bring the reaction of the whole mixture to Ph == 7.0 (Table 
XVII). 

Tables XVI and XVII lead us to the following conclusions. In these 
tables the bacteria are given in average numbers from, repeated experiments, 
and Table XVI shows a remarkable difference in number of bacteria aecord- 
ing to acids added to the culture fluid. The development of bacteria is ac- 
celerated by some inorganic acids, e.g., nitric and hydrochloric acid; among 
them the former has the most favorable effect upon bacterial development. 
On the contrary the growth of bacteria is remarkably retarded by addition 
of sulphuric and phosphoric acid. On the other hand no striking difference 
in action may be noticed among organic acids, the accelerating power also 
being much less than that of nitrae or hydrochloric acid. Moreover the end- 
reaction of the fluid is in close relationship with the kinds of acid employed. 
The result of Table XVII coincides on the whole with that of Table XVI. 
The end-reaction suffers no remarkable change from the buffer action of a 
large quantity of phosphoric acid- Detailed descriptions are omitted here. 

Prom these results it is obvious that nitric acid gives particularly good 
results as a growth-promoting agent, when it is added in proper amount to 
the media, at least this is true with colon bacilli, and hence nitric acid should 
be employed in adjusting the reaction of media for B. coli. 

EXPERIMENT IV 

it was already stated by Rosenblatt and Rozenband” in 1907 that acetic 
acid stands in the way of alcoholic fermentation. Dam’® recognized the same 
fact with lactic acid. On the other hand, Clark, "Wyeth and Scheer"®' 
gave some accounts of the effect of these acids upon the final H-ion concen- 
tration by the alcoholic fermentation of B. coli. 

These latter authors are of the opinion, that, when such acids as may be 
produced in the course of fermentation already exist from the beginning of 
cultivation, the fermentation decreases considerably in consequence of the 
retarding action of acids added. 

It seems incorrect to estimate the process of fermentation by way of 
determination of the end hydrogen-ion concentrations, as for instance, colon 
bacilli Avhieh may perish during the fermentation by the acids which they 
produced themselves. However, from facts mentioned above we must bear 
in mind, that besides H, another important factor in the acid-action should 
not he neglected. This is anion. It has led me to attempt again to examine 
the encl-Pn of culture media, which have previously been adjusted to the 
Ph of 7.0 with the series of acids used in my foregoing experiments. 

The media used for this purpose were prepared like those employed in 
Exp. HI. B., to which glucose was added to give a 2.0 per cent solution. 

The final Ph given in Tabic XVIII is that of five to seven clays after the 
inoculation when no live cells in the media could be detected. The results 
thu.s obtained from my experiment show appi'oximate agreement with those 
' of Clark and others as to hydrochloric, acetic and lactic acid. However, not 
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Table XVm 



FINAL Pjj (5-7 DATS) 

1. Hydrochloric 

4.56 

2. Sulphuric 

4.56 

3. Nitric 

4.63 

4. Phosphoric 

4.58 

5. Formic 

4.62 

6. Acetic 

4.63 

7. Propionic 

4.68 

8. N. Lactic 

4.62 

9. Oxalic 

4.56 

10. N. Succinic 

4.63 

11. N. Tartaric 

4.63 

12. Citric 

4.62 


only these three kinds of acids but also another series of acids, as given in 
Table XVIII, may show the same. 

The differences in the end-reaction of media differ somewhat -widely in 
the reports of Clark and others. This is probably due to the difference in 
quantities of acid and buffer solution. 

EXPERIMENT V 

This experiment was made in order to know the results of neutralizing 
of media with equivalent quantities of NaOH to the bactericidal concentration 
of acids. 


Table SIX 



; P„ (INITIAL) 

N.B. (1 DAT) 

N.B. (2 DATS) 

P„ (10 DATS) 

1. Hydrochloric 

1 7.40 

101,000,000 

90,000,000 

7.91 

2. Nitric 

i 7.40 

144,000,000 

122,000,000 

7.95 

3. Tartaric 

I 7.40 

86,000,000 

78,000,000 


4. Acetic 

! 7.23 

96,000,000 

90,000,000 


5. Oxalic 

7.41 

64,000,000 

90,000,000 

8.01 

6. Chloracetic 

i 7.38 

89,000,000 

48,000,000 

7.81 


Peptone solutions are reduced to coagulation, which is more or less 
reversible by the addition of acid or alkali. About this fact Eligler^^ reports 
as follows: “It is a well-known fact that when media are neutralized to 
phenolphthalein, a precipitate is produced which may be partly redissolved 
by the addition of acid. If this precipitate is filtered off, the nutritive value 
of the medium is appreciably lowered.” Among the kinds of acids employed 
in my experiments, oxalic acid was the one which caused the irreversible 
coagulation of peptone solution. After addition of the acid I added the same 
amounts of alkali (NaOH), but the precipitate was never redissolved. Not- 
■withstanding this property, the nutritive value was never affected if no 
filtering operation was made such as Eligler performed. 

EXPERIMENT VI 

This experiment was attempted to gain some aspects about the results 
obtained -with mixtures of equal parts of two different acids, which are quite 
different from each other in their bactericidal concentrations. 
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Tabm; XX 


{OXAIAO + TABTASaO Pjj N-B. (24 BBS.) 





a.y 

2.5 

5.49 

1,008,000 

2.0 

6.0 

18,080,000 

1.5 

6.51 

22,680,000 

1.0 

6.95 

34,800,000 



Oxalic and tartaric acid were used for this purpose. 


BY 

Oxalic aeid 
Tartaric acid 
Acid mixture 


DEATH-POINT 

.Ph ~ 6.3 
.P„ ~ 4.4 
.Ph - 5.3 


These results are brought out more clearly in Table XX. It is particularly 
interesting to note the approach of the death-point of both acids towards each 
other. This may be, in other words, a case of bufEer-action of wealt acid. 

EXPERJUENT TO 

Much study has been bestowed by many investigators on the effects of 
ao-ealled neutral salts upon bacterial growth. Lately Sherman and Holm®‘ 
published some notes thereon and said: “A strain of E. coli which showed no 
growth at Pa of 4.8 (adjusted by HCl) in 1.0 per cent peptone solution at 
37° C., grew quite readily in the same medium to which NaCl had been added 
to make a 0.2 mol solution. On the other hand, Na-oitrate shows no iriden- 
ing effect upon the Ph zone of growth and even narrows the limits of H-ion 
concentration at which this strain will grow.” 

At first, I doubted these widening effects of NaCi, which have been em- 
phasized by these authors, thinking that the results may probably be due to 
the so-ealled “comraon-ion-effect,” through which the ionization of the aeid, 
here HCl, was affected and correspondingly caused the lowering of the H-ion 
concentrations. Secondly, I attempted to solve, just hy means of this fact, 
whether the acids play a role on the bacteria as anion or as undissoeiated 
molecules. 

As shown in Tabic XXII acetic acid clearly displays its bactericidal 
action as undissociated molecules. 

As shown in Table XXI, the addition of NaCL to 0,1 mol causes ap- 
parently not only the shifting of limits of growth which were attained by 
the use of HCl, but also a decided acceleration in growth of bacteria, 0.3 
mol HaCl being rather less effective. In this point Sherman is right. But 
there is no agreement of results obtained by Sherman and myself, when 
Na-citrate has been added to obtain 0.2 mol solution. In my case bacterial 
growth was observed after addition of Na-citrate, though it has no such 
accelerating effect as NaCl. It may, of course, be taken into consideration 
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Table XXI 
Control 



J!? HCL 

5 

Ph 

N.B. 48 HR. 

1 

4.8 (c.c.) 

4.25 

0 

2 

4.5 

4.34 

0 

3 

4.3 

4.50 

0 

4 

3.6 

4.69 

60,000 


I 



N 

- HCL 

NaCL 


N.B. 24 HR. 

48 HR. 

1 

4.8 (c.c.) 

01. M 

4.32 

10,231,000 

37,800,000 

2 

4.5 

t t 

4.40 

17,400,000 

43,000,000 

3 

4.3 

t t 

4.60 

30,600,000 

44,400,000 

4 i 

3.6 

i ( 

4.75 

34,000,000 

184,000,000 


n 



N 

T HCL 


1 

N.B. 24 HR. 

1 

48 HR. 

1 

4.8 (c.c.) 

0.3 M. 

4.33 

268 

300 

2 

4.5 

“ 

4.42 

227 

480,000 

3 

4.3 

t ( 

4.64 

203,000 

3,060,000 

4 

3.6 

1 

4.78 

34,800,000 

162,000,000 


III 



I HCL 

Na-CIT. 


N.B. 24 HR. 

48 HR. 

1 



6.94 

33,000,000 

ill • 0[[ ! 

2 



1 7.02 

36,000,000 

!](! 1 qG ! 

3 



7.10 

51,000,000 

- 

4 



7.25 

58,000,000 

- 


Table XXII 



N 

— ACETIC 

0 

Na-ACET, 


N.B. (48 HR.) 

1 

3.4 (c.c.) 

— 


0 

2 


0.01 AIol 


0 

3 

( { 

0.05 


40 

4 

t f 

0.1 


0 

5 


0.2 

6.36 


6 1 


0.3 

6.49 



T.\ble XXIII 
Control 



N 

— CITRIC A. 

3 


COLONIES (24 HR.) 

1 

9.0 (c.c.) 

4.41 

3 

2 

8.0 

4.48 

2,520 

3 

6.0 

4.60 

130,000 

4 

5.0 

5.01 

4,860,000 



N 

— CITRIC A. 

5 

Na-CIT. 

I’h 

N.B. (24 HR. 

1 

9.0 (c.c.) 

0.1 M. 

6.22 

24,400,000 

2 

8.0 

ft 


65,400,000 

3 

6.0 

tt 

6.41 

55,000,000 

4 

5.0 

a 

6.53 

88,200,000 


AVith citric acid its Ph+ may be of rather more importance, as shown in Table XXIII- 
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Table XXXV 


Control 



Na-FORMATB 

Pm 

N.B. (24 HB.) 

1 

0.01 (M.) 

7.50 



0.05 

7.59 

[ nmififi 

3 

0.1 

7.08 


4 

0.2 

7.71 

I EfmVm 

5 

0.3 


1 nYffl* 

6 

0.4 

7.81 


7 

0.5 

7.89 




N 

- FORMIC A, 

Na-rORifATE 

p« 

X.B. (24 213.) 

1 

2 7 (C.O.) 

- 

5.42 

11 

o 

“ 

0.01 (M.) 

5.51 

0 

3 


0.05 

5.59 

0 

4 


0.1 

5.72 

4 

5 

(( 

0.2 

5.90 

14 

6 


0.3 

6.11 

127 

7 

1 ( 

0.4 

6.16 

67 

8 

(< 

0.5 

6.21 

46 


It is clear from this Table XXIV, that formic acW also displays its toxic action upon 
bacteria as undissociated molecules. 


Table XXV 


Control 



[ Na-OXALATE | 

Pm 

N.B. (24 UR.) 

1 


7.31 

163,800,000 

2 


7.52 


3 

0.01 

7 62 

1 182 

4 

0.05 

7.99 


5 

0.1 

8.37 

6,800,000 

6 

0.2 

8.89 

0 



N t 

5 OXALIC A. 

Xa-OXAL.^TE 

p.. 

X.B. {3i HS.) 

1 

2.0 (e.c.) 


6.24 

0 

2 


0.01 M. 

6.75 

4 

3 ] 

(t 

0.05 1 

7.31 1 

42,300,000 

4 1 


01 1 

7.68 ! 

16,200,000 


that a simultaneous lowering of H-ion concentration of media, owing to the 
slight alkalinity of Na-citrate solutions, may occur. 

As may be deducted from the results iu Table XXV, Na>oxalate acts 
upon bacterial growth in quite a different way, as compared with other 
sodium salts of various acids. While smaller amounts of these salts display 
strong toxicity, larger amounts show rather less toxic power, but further in- 
crease of the salts inhibits the growth of bacteria again. Some notes about 
these facts may shortly be given as follows; 

1. When these salts are used in very small amounts, the amount of oxalic- 
ion too -^vill be small, consequently they can display almost no toxic effects. 

2. A moderate amount of this salt will reduce a moderate quantity of 
oxalic-ion, so it may act much more toxic accordingly. 

3. Further increase in the amount of salts may cause the decrease of 
toxicity because of the strong increase in alkalinity, the dissociation of salt- 
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molecules might be depressed by the presence of anion of some other elec- 
trolytes. 

4. The total inhibition of bacterial growth by the larger amounts of 
these salts is apparently due to the strong alkalinity. 

SUMMARY AND CONCLUSIONS 

Fi’om the foregoing experiments we may summarize the results as follows: 

1. The nature of acidification of media at a certain phase should not al- 
ways be ascribed to the existence of any sugars in the media. Most probably 
it comes from the decomposition of protein substances by bacteria. 

2. The final H-ion concentrations show remarkable differences accord- 
ing to the kinds of acids. 

That is to say, they differ in death-point (Table XV, Table XVlli) and 
in degree of alkalization when acids Avere added in small amounts. Further- 
more, the bacterial growth never i-uns parallel Avith this degree of alkalization 
of media (Tables XVI, XIX). Accordingly, Ave Avish rather to emphasize 
the difference in value of acids as a buffer. Formic acid is most liable to 
alkalization, phosphoric and oxalic acids least. AVith lactic acid the result 
of my experiment differs from that obtained by Ivoser. 

3. Many acids vary in their accelerating or retarding effect on bacterial 
groAvth, Avhen added in Ioav concentrations. AVith inorganic acids, the pres- 
ence of nitric as Avell as hydrochloric acid stimulates the groAvth of bacteria, 
Avhile sulphuric and phosphoric acids effect delay in groAvth. On the other 
hand, organic acids have, as a Avhole, no stimulating effect, except acetic 
and oxalic acid Avhich, hoAveA’^er, act far inferiorly to nitric or hydrochloric 
acid. So it appears quite correct, at least Avith colon bacilli, that culture 
media should be adjusted Avith nitric acid, should any acidifying be necessary. 

4. AVith media which contain sugars there exists a certain relation- 
ship betAveen the final reaction and the kind of acids employed for adjustment 
of initial reaction. Noav Ave may understand much about the conditions Avhieh 
induce a different final Ph Avhen different sugars are used. 

5. The nutrient value of peptone is scarcely altered by the coagulating 
action of acid or alkali. 

6. The effect of acid upon microorganisms should not only be attributed 
to its H-ion concentrations but also to its anion and further to its undis- 
sociated molecules, as stated already by Kronig and Paul. 

Furthermore, it should be remembered that the acid-action upon micro- 
organisms is quite specific; even one and the same acid may act' differently 
on different microorganisms. 

To sum up, in biologic researches, in Avhich any culture of microorganisms 
is made and the optimum H-ion concentration or death-point of bacteria is 
discussed, Ave must ahvays, besides CH+, give some account in detail as to the 
kinds of acid or alkali and their concentration used (in other Avords nor- 
mality) . 

I AAOsh to express here my sincere thanks to our Director, Prof. Dr. Nagayo 
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and Doctors Tamiya, Imamura and Kojima, who were kind enough to give me 
helpful assistance and advice in the course of this work. 
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KOLMEB’S CHODESTEBINIZED VEKSUS ACETONE INSOEDBLE 
ANTIGEN* 


By Wilfred H. Kellogg, M.D., Berkeley, California 


A PBEVIOUS study of the Kolmer modification of the Wassemanu test, 
carried out particularly with a view of clearing up certain discrepancies 
between laboratories in their reports on the same specimens, which discrepancies 
seemed at times to be related to differences in tho antigen, has been published.! 

At the present time I want to report on a further series of comparative tests 
totaling nearly 10,000. In the former article results of a series of 506 con- 
secutive blood specimens tested by the Kolmer method using Kolmer’s antigen, 
and by the Kolmer method using acetone insoluble antigen, and also tested by 
another method using the same two antigens, were reported. This made four 
tests in all for each serum. Some of the results are briefly summarized as 
follows: 

Nine serums were markedl 3 ' stronger in the Kolmer test with acetone 
insoluble antigen than they were in the same test with Kolmer’s antigen, and 
the same serums gave a stronger reaction in the other test ivith the acetone 
insoluble antigen than they did with the Kolmer showing that tho difference 
was ill the antigen and in favor of the acetone insoluble type. 

•From the State Hygienic Laboratory, University of California. Berkeley, California. 
BecelveC for Dubllcatlon, October 3, 1051. 

tKellogg, et al; A Study o£ the Kolmer Method of Complement Fixation for the Diag- 
nosis of Syphilis, Jour. Lab. and Clin. meo. April, 1924. 
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Seventeea serums were just the opposite; that is, they gave stronger reac- 
tions ill both types of Wassermann test with the Kolmer antigen than they did 
in the same test with the acetone insoluble antigen, again demonstrating the 
difference to be the antigen but this time in favor of Ivohner’s choiesterinized 
antigen. 

Of the above tests two were -i-plus in Kolmer ’s test and negative in the 
same test using the other antigen, while three were 4-plus in the Kolmer test 
using acetone insoluble antigen and only one plus when Kolmer’s antigen was 
used. One was 3-plus with the acetone insoluble and negative with the Kolmer 
antigen, in both instances the Kolmer method being used. Table I shows that 
the advantage is with the choiesterinized antigen, excepting that there are 
a few more 4-plus reactions with the acetone insoluble than witli the 
choiesterinized antigen. 


Acetone Insoluble Antigen. 



Fig-. 1. — Each individual serum of the number shown in any square grave tiie result 
shown at the top of the column for the acetone insoluble antigen and at the left wltli the 
Kolmer antigen. Consequently, all serums placed above the diagonal line were stronger with 
the acetone insoluble antigen and tliose below Ute line were stronger with -the Kolmer antigen. 


Tabi.b I 



KOLMEK TEST j 

[ OTEEK TEST 

DEGREE OP 

1 WITH KOLMEP. 

WITH acetone in- 

WITH KOLilEK 

WITH acetone in- 

REACTION* 

ANTIGEN' 

SOLEBEE ANTIGEN 

ANTIGEN I 

SOLUBLE .\STIGEN 

- 

10 

32 

11 1 

20 ' 

H- 1 

19 

13 

24 ; 

14 

-L 4- ! 

1.1 

8 

12 1 

5 

-i-f-i- 

20 

^ 1 

23 

13 

■f 4-4*4' 1 

26 

28 

15 j 

36 

Anticomplementary 

0 

0 ! 

3 1 

2 


Based on the above obseiwations the conclusion was reached that variation 
in antigen is the greatest single cause for disagreement between laboratories, 
and that there are some syphilitic serums gitdiig a positive reaction vrith 
eholestaunized antigen and a negative or a weaker reaction with the acetone 
insoluble type and vice versa. 
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At this time, as a result of the testing of a further scries of D307 specimens, 
the conclusion is reached that the difference in reaction Avith the two typos of 
antigen as above noted is not so important, as indicated by the results obtained 
in the smaller series of tests. In the present scries of 9307 .specimens, all were 
tested twice by the Kolmer method, one test with Kolmer’s antigen and the 
other with acetone insoluble antigen. There were 2023 serums giving a positive 
reaction of greater or lesser degree in one or both tests. Conflicting results, 
principally as to the degree of reaction ivere obtained with 557 of this number. 
The diagram (Pig. 1) is arranged to show -these differences graphically. 

It will be noted that among the serums that were negath'e with Kolmer’s 
cholcsterinized antigen, there were 45 that were 1-plus, 5 that were 2-plus, one 
that was 3-plus and none that were 4-plu3 with the acetone insoluble antigen. 
Of those that were negative with the acetone insoluble antigen 113 tvere 1-plus, 
26 were 2-plus, 12 Avere 3-plu3, and none Avere 4-pIus with the IColmer antigen. 
It is concluded, therefore, as a result of this more c.xtcndcd series of observa- 
tions that, while the diifercnce in reaction of diifcrent serums to the two types 
of antigen is definitely demonstrated, it is not the important factor that seemed 
likely from the first series of tests. The use of two antigens and the double 
testing of sonims is not demonstrated as a necessity but one source of confliot- 
iiig reports from different laboratories is clearly sIioavh and should bo borne 
in mind by clinicians. The greater sensitivity an compared to the acetone 
insoluble type, of the eholesterinizcd antigen, in the form used by IColmer, is 
shown. 


THE PKBPABATION AND CUNICAD TESTS OP .\N ANTISTBEPTO- 
COCC0S (SCARLATINAE) SEBUM* 


By N. S. Pebuy, Ph.B., M.D., H. \V, Pkver, M.S., Dr.P.H., and L. W. Pisiier, 
B.S., Detroit, Michigan 


TN January, 1924, Dochez' described an antitoxic scrum, for the treatment 
of scarlet fever, Avhioh Avas tested out ctinieally and reported on by Blake, 
Trask and Lynch.* This serum Avas obtained from a horse immunized to the 
Streptoeoecus seariatinae by a special method said by Zinghcri to be eatried out 
by injeetiiig into the cellular tissues of the neck of the hors>6 a small amount of 
liqueffeti agar and into this nodule of agar, after it has solidified, the sedimented 
live organisms. The bacteria, thus protected from the injurious phagocytic 
action of the leucocytes of the blood of the animal, are supposed to produce a 
toxin Avhich, in turn, stimulates the formation of antibodies. According to 
Zinghcr, “One of the objcotionable features of this method of animal inoculation 
is that a large sloughing ulcer is produced at the site of the injected mass of agar, 
Avhieh is discharged as a foreign body.” Blake and his associates described the 

•From the Mcillcal Keaearch Laboratories, Parke, Davis 4 Co-, and the Detroit Depart- 
ment of Health LaboratorJeo. 

Received for pubilealion. October 5, 1024. 
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Case 11932. — Age nine, female; admitted June 23, 1924. Onset June 21. Eemarks: 
Heavy rash. Quite sick. June 23 received 30 c.e. serum. Ecsults: Temperature normal on 
second day. 

Case 11934. — Age seven, male; admitted June 23, 1924. Onset June 21. Remarks : 
Quite sick. Faint rash. Temp. 104°. June 23 received 30 c.c. serum. Results: Tempera- 
ture from 104° to 99.2° next day. 

Case 11752. — ^Age seven, male; admitted May 11, 1924. Onset May 9. Remarks; 
Acutely ill. Heavy rash. May 12, received 15 c.e. serum. Results: Temperature May 11, 
103.5°; May 13, 99.8°; May 14, normal. 

Case 11758. — Age twenty-six, female; admitted May 14, 1924. Onset May 12. Re- 
marks: Acutely ill. Heavy rash. May 15, received 30 c.c. serum. Results: Temperature 
102.4° on May 14th to normal May 16th. 

Case 11696. — Age thirty, male; admitted May 2, 1924. Onset April 29. Remarks: 
Rash covers entire body. Throat red and swollen. May 3, received 25 c.c. serum. Results: 
Temperature dropped from 102° to 99° in 24 hr. 

Case 11959. — Age twenty-three, female, admitted July 6, 1924. Onset July 4. Remarks: 
Heavy rash. Temp. 104° July 7, received 30 c.c. serum. Results: Temperature July 7, 
104°; July 8, 102.2°; July 9, 100.2°; July 10, normal. 

In order to increase the potency of this serum and at the same time elimi- 
nate as far as possible lU'ticarial rashes which usually follow in a ceidain pro- 
portion of eases injected with horse serum, it has been concentrated by the 
precipitation of the globulins according to a method somewhat similar to the 
preparation of other well-known concentrated senims. Agglutination tests show 
that this concentration has increased the titer of the serum about six times. 
While this does not necessarily imply that its protective value has increased to 
that extent, it is, more or less, an index of the concentration of the antibodies 
present. Taking into consideration the results usually following the concentra- 
tion of antidiphtheritic and antitetanic senim, this increase in antibody content 
is also about what should be expected. So far the few cases upon which this 
concentrated serum has been tested have given extremely favorable results with 
10 c.c. doses. These cases will be reported later. 

CONCLUSIONS 

1. An antistreptococcus searlatinae serum has been prepared with both 
antitoxic and antibacterial properties. 

2. This serum has proved of value as a therapeutic agent in scarlet fever. 

3. The senim has been concentrated to at least six times its original strength 
with favorable clinical results. 
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THE EFFECT OF CONSTIPATION AND CATHARSIS ON 
UROBILINHHIA* 


By R. S. Dean, Ci^eveland, Ohio 


E XAJIINATION of the uriue for urobilin has never been useful in the clinic, 
partly because of the obscure nature of this neglected pigment, and also 
because of the enormous variation in amount shown by individual eases. The 
influence of constipation and catharsis upon the variation in individual eases 
is the theme of this study. It is hoped that this and similar studies may throw 
some light on the physiology and pathology of urobilin and urobilinogen — ^for, 
unless otherwise stated, these two substances are here studied as one — and thus 
remotely come to bear on the problems of liver function and hemoglobin. This 
particular study certainly bears directly on the question of absorption of bile 
and stercobilin from the intestine, which has recently been reopened by 
"Whipple,* who with good evidence asserts that no such absorption occurs. 
Through an understanding of the effect which constipation and catharsis have 
on the excretion of urobilin, much may perhaps be Icanied of the distribution 
and production of this obscure pigment. 

That constipation and catharsis influence the output of urobilin in the 
urine was observed by several of the earlier writers on this subject. Special 
mention should be made of the work of Gerhardt® and HUdebrant.® Most of 
the early work was done without quantitative obser\'ations, but many of the 
recent investigators have ignored the influence of such simple factors on 
urobilinuria,^- * 


METHOD 

The methods used for the present work are those outlined by AVilbur and 
Addis,"* with the following modifications: 

Instead of grinding the feces in a moitar, the twenty-four hour specimen was placed in 
an ordinary tluec quart glass butter chum, which was attached to a 1/40 H.P. electric motor. 
Water was added to make a volume of 2000 c.c. Tins quantity of water was used because it 
was found that a fine, even emulsion could thus be moie easily made, and the number 2000 
mado calculations easy. Tlic hand spectroscope used by Wilbur and Addis was discarded in 
favor of the usual three-tube laboialory spectroscope (Bunsen and Kirchoff model), which 
^owed the absorption bands at a higher dilution and consequently gave a more exact end- 
point. The Wilbur and Addis calcuiatHms are based on the number of dilutions required to 
oblitcrato the urobilin spcctioscopic band, plus tho nuTni>er of dilutioaa requited to ob- 
Jitcrato tho urobilinogen spectroscopic band. The urobilin band practically always dis- 
appears last when feces are oxarruned; and the urobilinogen band always disappears last 
when urine from patients with pathologic urobilinuria is examined. In the present study 
calculations haio been made from the number of dilutions required to obliterate both 
spectroscopic bands. This modification was used by BJankcnhorneJ while studying the 
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Case V. — ^Advanced Hodgkin’s disease. Pronounced involvement of all the external 
lymph nodes was present. The afternoon teniperature was usually near 39.5°. At a later 
date postmortem examination showed also e.\tensive involvement of the liver. Graph 5 
shows an increase of urobilinuria on the third day of constipation. Daily bowel movements 
without catharsis on the two following daj-s are accompauied by a decrease in urobilinuria, with 
no definite change in the temperature curve. 

Case VI. — ^Lobar pneumonia. The patient was admitted after he had been ill one 
week. The entire left lung was consolidated. Graph 6 shows urobilinuria, which is in- 
creased by constipation, abolished by catharsis, and reappears with subsequent constipation. 
The patient was febrile on the first, second and third days. The temperature was normal 
on the fifth, sixth and seventh days. On the eighth day the temperature was 38°, and on 
the ninth day, 36.5°. Thereafter the temperature was normal. Besides the effect of catharsis 
and constipation, the temperature appears to affect urobilinuria. This is shown most distinctly 
on the eighth, ninth and tenth days. 


Graph 7. Graph 8. Graph 9. 
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CASE -10 CASB-n CA5E-/B 


Graph 10. Graph 11. Graph 12. 

Cliart 2. 

Case VII. — Lobar pneumonia. The patient was admitted on the second day of his 
illness. The right lower lobe was consolidated. There was no bowel movement on the 
second day of his illness, and this study was begun on the third day. On this, the third 
day of constipation. Graph 7 shows a very large increase of urobilinuria, followed by a 
decrease on the fifth and sixth days. Catharsis given on the seventh day is accompanied 
by a further decrease. On the eighth day there was no bowel movement and the urobilinuria 
again increases. The temperature changes may exp’ain the decrease without catharsis on 
the fifth and sixth days, as there was a definite fall of temperature on the fifth day and 
a further fall accompanying the crisis on the sixth day. 

Case VIII. — Pseudoleucemia. The clinical diagnosis was confirmed by autopsy. The 
chief clinical findings were profound anemia, general adenopathy, a large spleen, and slight 
enlargement of the liver. There was an irregular fever. Graph 8 shows some irregularity 
of output regardless of catharsis and constipation. It should be mentioned that on the 
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first day of constipation tlie fever was higher than on any other day represented in the 
graph. Catharsis on the fifth day is accompanied by a marked decrease in urohilinuria. 

Case IX. — Tuberculous peritonitis. There was an irregular fever. With daily bowel 
movements there waa a low grade urobilinwria. Constipation of eight days’ duration was 
induced by giving paregoric- Urobilinuria was definitely increased by this prolonged con* 
Btipatioa, but tho increase waa small and irregular as conspared with that in cases show* 
ing a greater output of urobilin in the urine with daily defecation. Catharsis on the 
ninth day almost freed tins urine of urobilin. The study was repeated in tho samo patient 
with similar results. 

Case X, — Pulmonary tuberculosis. The onset of the disease was acute. The tem* 
perature was continuously near 39*. Graph 10 shows an increase of urobilinuria ac* 
eompanying four days of constipation. On tho fifth day there ia a decrease accompanj-ing 
defecation without catharsis. On the sixth day with no bowel movement urobilinuria again 
increases to its highest level rcpicsontod in the graph. On the seventh day it again falls 
accompanied by defecation. It is possible that the large amount of urobilin in the urino 
on the sixth day was due in part to absorption from contents in the intestinal tract which 
had collected on the daya of constipation, and wcic only partly evacuated on the fifth. 

Case XI. — Pcmicioos anemia. The anemia was severe with a regular afternoon rise of 
temperature to 39“. The study of urobilinuria was not begun until after the patient had 
been confetipated for three days. Graph 11 shows a moderate degjee of urobilinuria reached 
after five days of constipation, and on the sixth day it is reduced to a very low* level by 
moderate catharsis. 

Case XII. — Anemia of unknown origin. There were regular daily dcfecationB with 
slight urobilinuria. Graph 12 shows a slight but definite reduction of urobilinuria caused 
by catharsis. On Che day foUamag th-e catharsis, there was one bone? morement, and 
the urobilinuria resumes, approximately, the samo level as on the days preceding catharsis* 

DISCUSSION , I 

Besides the cases presented, others were studied. They similarly showed 
an increase in urobilinuria during constipation and a decrease with catharsis. 
Among tliem was a case of cirrhosis of the liver, but in this instance on repeated 
trials the increase and decrease of urobilinuria were not alwa-ys present. This 
lack of constancy may have been due to irregularity of absorption from the 
intestine. That intestinal absorption was interfered with in this patient was 
shown by the repeated recurrence of ascites after tapping. This case is men- 
tioned as the only one in which there was found any departure from the iniie 
that constipation inereases urobilinuria and catharsis decreases it. 

In lobar pneumonia it must be remembered that there is a period of 
maximum urobilinuria in the eourae of the disease.” The increase and decrease 
might be confused with changes associated with constipation and catharsis. 
“With this possibility in view, the effect of constipation and catharsis upon 
urobilinuria was studied in all stages of lobar pneumonia. Tlie results in the 
different stages differed only in degree, the urobilinuria being modified most 
by constipation and catharsis when output was greatest. 

From several of tho case.s presented, it has appeared that the presence or 
absence of fever had a decided effect on urobilinuria. This question was investi- 
gated separately and will be reported upon subsequently. 

The specific gravity of the urine \va.s taken in every case to deteimiine 
whether the decrease in urobilinuria following catharsis was due to a lack of 
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excretion by the kidneys. If catharsis were drastic enough to decrease the 
amount of urine excreted, the specific gravity should be increased. In all 
cases it was found that any definite decrease in the amount of urine excreted 
following catharsis was accompanied by an increase of specific gravity and a 
reduction of urobilinuria. 

In all cases red blood counts, hemoglobin estimations and hematocrite read- 
ings were made to determine the possibility of blood destruction as the origin 
of urobilinuria. These data are not discussed here because the present study 
concerns itself only with the excretion of urobilin. 

These observations show that constipation exaggerates pathologic urobi- 
linuria. The resumption of daily bowel movements reduces this exaggerated 
urobilinuria to its former level. Cathai’sis even of moderate degree causes a 
very pronounced decrease of urobilinuria. The amount of increase attend- 
ing constipation depends to a large extent on the amount present before con- 
stipation began. A high-grade urobilinuria with daily bowel movements is 
increased much more by constipation than a low-grade urobilinuria under 
similar conditions. The converse is true of catharsis, for while low-grade uro- 
bilinuria is decreased only slightly by catharsis, a high-grade urobilinuria is 
greatly reduced. Although, owing to other factors, it is difficult to make an 
exact statement of how much the excretion of urobilin in a given case is affected 
by constipation and catharsis, a rough estimate may be given. If a patient 
excretes 15,000 units of urobilin in the urine daily with daily bowel movements, 
thi'ee days of constipation may be expected to increase the daily excretion to 

30.000 or 45,000 units. Catharsis at this point sufficient to produce three good 
bowel movements could be expected to reduce the daily output to between 

3.000 and 10,000 units. 

These facts suggest that one factor which determines the degree of 
pathologic urobilinuria is the length of time that the intestinal contents remain 
in the intestinal tract. When large quantities of urobilin are excreted in the 
urine, a considerable portion is probably collected from the contents of the 
colon. It is a striking fact that the degree to wdiich urobilinuria is affected by 
constipation and catharsis is largely determined by the degree of urobilinuria 
with daily bowel movements prior to the constipation or catharsis. 


CONCLUSIONS 

Constipation exaggerates a pathologic urobilinuria. Evacuation of the 
bowel diminishes it. 
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LABORATORY METHODS 

STUDIES ON LOCAL ANESTHESIA. I 
THE USB OP TttKCK’S EEPLEX SfETHOD TO DBTERJIINE THE 
EPPICIENCY FACTOR OP LOCAL ANESTHETICS* 

By W. J. S. Heinekamp, M.S., JI.D., Chicago, III. 

S INCE the skin o£ the frog is somewhat similar to mucous membrane, it has 
been used to test the efficiency of local anesthetics. The method, as used, is 
based on Tiirck’s method of recording reflex time and consists in placing the 
frog’s leg about midway to the knee in a bath of the anesthetic and determining 
the influence of the drug on the reflex time at definite intervals by stimulating 
the foot with dilute hydrochloric acid. The frog is decapitated to simplify the 
reflex. In this series, however, the heart was neither removed as by Sollman^ 
nor tied as by Zorn.' The fact that the lymph hearts still beat after these pro- 
cedures presumes that the absorption of the drug is going on and makes this 
operation unnecessary. Clinically, there is absorption when local anesthetics are 
applied to mucous membrane, and since this method is an attempt to simulate 
olinieal conditions, removal of the circulation is of questionable value and not 
indicated. If some absoiption occurs, it has no practical influence on the 
method, since the local action is predominant. 

The stimulus used was hydrochloric acid. As shown in Chart 1, the reflex 
time is dependent on the strength of the stimulus until a point is reached when, 
regardless’ of the concentration of the acid, the reaction time remains constant. 
Any strength above N/5 HCl causes a reflex in one second, that evidentiy being 
the minimum reflex- time. The strongth of the acid is of great importance since 
a strong solution, e, g,, N/1 HCI, such as was used by Issekutz,' is corrosive and 
destrqys the sensory nerve endings, or at least alters their activity. An acid 
in such a concentration is in itscU an anestheticum dolotosum. This probably ac- 
counts for the residts Issekutz obtained. 

On the other hand, a minimal stimulus is objectionable in that the reaction 
time becomes more variable the weaker the aeid used (see Chai't 2) . Hence, to 
he most reliable the aeid should be strong enough to give constant restdts and 
wealt enough to he noncorrosive, A weaker aeid has a decreased osmotic pres- 
sure and, hence, would allow a greater flow of the drug from the tissue into the 
bath. Tenth-normal HCl seems to be best suited for this purpose since the re- 
sponses are somewhat constant and the aeid is not corrosive in this strength for 
the time it is used. 

The length of time the anesthetic acts is of importanee since frequent stimu- 
lations require considerable washing, which permits and aids the recuperation 
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of the partially anesthetized skin. A one per cent cocaine hydrochloride solu- 
tion will paralyze the sensory nerve endings as determined by this method, if 
allowed to act ten consecutive minutes. However, if the reflex is tested at the 
end of five minutes and again at ten minutes the paralysis is not complete 
although the reflex is slowed. We have, therefore, taken ten minutes as the time 
between tests, I'ealizing that in some cases the result may vary almost this length 
of time as will be discussed later. 

EXPERIMENTS 

Designating ten minutes as the time necessary for one per cent cocaine 
hydrochloride to totally inhibit a reflex with N/10 HCl used as a stimulus (see 
summary). I found that the drugs used in one per cent solutions have the 
following comparative values, as shown in the subjoined protocols and tables. 

The following protocols exemplify the experiments. 

Protocol I 




COCAINE 1 PER CENT 


FROG 


TIME OF 

ONSET OF ANESTHESIA 

1 

Eight Leg 


10 min. 


Left Leg 


10 min. 

2 

Eight Leg 


■ 10 min. 


Left Leg 


10 min. 

3 

Eight Leg 


10 min. 


Left Leg 


10 min. 


Average 

Protocol II 

10 min. 



HOLOCAINE 1 PER CENT 


FROG 


time op 

ONSET OF ANESTHESIA 

1 

Bight Leg 


10 min. 


Left Leg 


10 min. 

O 

Eight Leg 


10 min. 


Left Leg 


10 min. 

3 

Eight Leg 


10 min. 


Left Leg 


10 min. 


Average 

Protocol III 

10 min. 



ALVPIN 1 PER CENT 


FROG 


TIME OP 

ONSET OF ANESTHESIA 

1 

Eight Leg 


10 min. 


Left Leg 


10 min. 

2 

Eight Leg 


10 min. 


Left Leg 


10 min. 

3 

Eight Leg 


10 min. 


Left Leg 


10 min. 


Average 


10 min. 
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Protocol IV 


TROO 

BUTYN 1 PER CSNT 

time of onset of anesthesia 

1 

Right Leg 

Left Leg 


10 min. 

10 tnin. 

2 

Eight Leg 

Left Leg 


10 min. 

10 min. 

3 

Right Leg 

Left Leg 
Average 

Protocol V 

10 min. 

10 min. 

10 min. 

FOOG 

SALICENIN 1 PEa CENT 

TIUE OF ONSET OF ANESTHESIA 

1 

Bight Leg 
Left Leg 


10 tain. 

10 min. 


Right Log 
Left Leg 


10 min. 

10 min. 

3 

Right Log 
Left Leg 
Average 

Protocol VI 

10 min. 

10 mm. 

10 min, 

FBOO 


stovaine 1 PEE CENT 

TIME OP 

ONSET OF ANESTHESIA 

1 

Bight Leg 
Loft Leg 


20 min. 

20 min. 


Bight Leg 
Left Leg 


20 min. 

20 min. 

3 

Right Leg 
Loft Leg 
Average 

Protocol VII 

20 min. 

20 min. 

20 min. 

FROQ 


TBOPACOCAINE 1 PER CENT 

time of onset of anestbesla 

1 

Right Leg 
Left Leg 


20 min. 

20 min. 


Right Leg 
Loft Leg 


20 min. 

20 min. 

3 

Right Leg 
Loft Leg 
Average 


20 rain. 

20 min. 

20 min. 
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FROG 

1 


3 


FROG 

1 

2 

3 


FROG 

1 

2 

3 


Protocol AT[II 

BETA'-EUCAINE 1 PER CENT 

■ ; TIME OP ONSET OF ANESTHESIA 


Right Leg 

20 min. 

Left Leg 

20 min. 

Eight Leg 

20 min. 

Left Leg 

20 min. 

Eight Leg 

20 min. 

Left Leg 

'20 min. 

Average 

20 min. 


Protocol IX 
APOTHESINE 1 PER CENT 

TIME OP ONSET OF ANESTHESIA 


Eight Leg 

60 min. 

Left Leg 

60 min. 

Eight Leg 

60 min. 

Left Leg 

60 min. 

Eight Leg 

60 min. 

Left Leg 

none 

Average 

60 min, 


Protocol X 


NOVOCAINE 1 PER CENT 


time op ONSET OP ANESTHESIA 

Right Leg 

Xo Anesthesia in one hour 

Left Leg 

Xo Anesthesia in one hour 

Eight Leg 

Xo Anesthesia in one hour 

Left Leg 

Xo Anesthesia in one hour 

Eight Leg 

Xo Anesthesia in one hour 

Left Leg 

Xo Anesthesia in one hour 


Summary 


DRUG 

Cocaine hydrochloride 

Ho'.ocaine 

Alypin 

Butyn 

Saligenin 

Stovaine 

Tropacocaine 

Beta-Eucaine 

Apothesine 

XoTocaine 


EFFICIENCY FAC'IOR 
1 
1 
1 
1 
1 

- 0.5 
0.5 
0.5 

0.1666 

0.0000 
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DISCUSSION 

While this method of determimng the relative anesthetic power of various’ 
solutions is used, the results are so variant that not much reUahility can he 
placed upon them. 

It must he borne in mind that this method measures only the activity of 
local anesthetics on raucous membrane. Novoeaine, which is prohahly the safest 
and one of the most efficient local anestlietics in injeetion work^ is practically 
without action when applied to mucous membrane. (Hence, the only conclusion 
that can be drawn from the results obtained by the use of this method is that 
the drag under consideration is or is not a good anesthetic for mucous mem- 
brane. Other factors such a.s toxicity, corrosiveness, etc., are disregarded.) 
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The duration of anesthesia cannot be measured by this procedure. ’While 
the nervous system of the frog apparently recovers quiekly from the shock pro- 
duced by decapitation, we must consider that the cord and the medulla suffer 
some molecular disintegration which predisposes to their inactivity. This is 
noticed even more when the oiroulation is tied off, since the nervous elements 
then react quieldy to asphy.via and starvation. It cannot be concluded that the 
frog is still under the influence of the anesthetic when a reflex is not obtained. ■ 
The nm-vous system might be dead. Hence, this method docs not furnish any 
data concerning the duration of the anesthetic. 

In a certain number of frogs, regardless of the amount of brain destroyed, 
swimming movements that simulate the normal reflex are present. It is pos- 
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sible for the skin to be completely anesthetized and stiU have swimming move- 
ments resnlt on immersion of the foot into the acid. Hence, a false reflex may 
alter the efficiency factor as determined by this method. 

The time is not accurate, in that nine minutes difference may actually be 
present in the anesthetizing time of two drugs while the efficiency factor would 
be the same.' For example, drug A does not paralyze in ten minutes but does in 
twenty. There is no way of determining whether paralysis was effected in 
eleven or nineteen minutes. 
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We foimd that ten minute intervals were optimum for the determination 
of the reflex time. Cocaine, which we used as a standard, did not pai’alyze in 
ten minutes if the reflex was taken at five minutes and again at ten minutes. It 
is necessary for cocaine to act ten consecutive minutes. Apparently the wash- 
ing removes enough of the drug so that the action is deferred. Hence, a ten 
minute interval is necessar3^ It is not improbable that a drug failing to act in 
ten minutes but producing paralysis in twenty minutes, would effect complete 
anesthesia if allowed to act fifteen consecutive minutes. 
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Since frogs react differently i-U varioiis seasons we feel tliat the results de* 
pend in pai’t on the time of year the experiments were completed. 

Chart 2 shows the results obtained from eight experiments done under the 
same eouditions. The wide variations in reactions increase as the strength of 
the acid becomes weaker. Hence, we feel that any conclusions must be based 
on the average of a largo number of experiments. Chart 1 is a eui*ve based on 
a series of 185 experiments. We find that while N/180 HCl is not the absolute 
threshold, very few frogs react with it as a stimulus. 

CONCLUSIONS 

While this method is simple and easily perfonned the disparity in results 
shows that reliable data cannot be obtained. The method is of little value in the 
comparative work and of questionable value from a practical standpoint. 
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A METHOD FOR SAJIPLING AND ANALYSIS OP STOMACH GAS* 


By a, D. Dunn, il.D., and F. L. Dunn, M.D., Omaha, Nebr.vska 


I N a study of the carbon dioxide and oxygen content of stomach gas in noimal 
persons,' we endeavored to learn the volume per cent ratios of these Uvo gases 
in gas aspirated from the stomach of healthy individuals under vaiying condi- 
tions. It was shown that atmospheric air introduced into the stomach tends to 
approach equilibrium with the blood gases within one hour in the case of carbon 
dioxide, and considerably later in the case of oxygen. In this work we repeat- 
edly met with unaccountable sudden variations in the volume per cent of carbon 
dioxide, and oxygen in successive samples from the fasting stomach obtained at 
intervals of five to twenty minutes. The explanation for these sudden varia- 
tions would seem to lie cither in { 1) swallowed air, or (2) in sudden regurgitat- 
ing of duodenal gas, or (3) in indeterminable factors affecting the rates of 
liberation of carbon dioxide, from and the absorption of oxygen into the stomach 
wall, or (4) in possible partitioning of the gas bubble, or (5) in two or more 
of these factors combined. Prom roentgenologic investigations, appreciable 
duodenal regurgitation of gas would seem to be negligible. In any event, what- 
ever gas might be passed from the duodenum into the stomach should in normal 
individuals at least approximate the composition of stomach gas. The one fac- 
tor susceptible of experimental control is the swallowing of air; a study of this 
factor involves a brief review of methods heretofore used in the investigation 
of stomach gas. 

Planer (1860)= was the first to make any accurate attempt at the analysis 


•Front the Department of CUnlcal Investigation of the University of Nebraska. 
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of stomach gases. His work was confined to the examination of gas samples 
obtained from the stomachs and intestines of dogs recently killed. 

Sehierbeek^ repeated Planer’s experiments and studied the gases found in 
the stomach and intestines of human bodies immediately after death. He tried 
to estimate the carbon dioxide in the living by bubbling the gas from stomach 
contents aspirated with water through a- standard ' barium hydroxide solution. 
His last method has to do only with gas which can be driven off from the stom- 
ach contents and does not apply to gas contained in the stomach apart from 
food. 

Hoppe-Seyler^ collected gas by connecting a three-stoppered inverted bottle 
filled with water with a stomach-tube. The gas was collected over water and 
transferred to a Herapel burette for anal 3 'sis. Later he collected gas directly 
into a tube, transferring it to a Hempel burette and analyzing it by Hempel’s 
method. This work was done almost entirely on pathologic material and his 
normal gas values indicate that air swallowing was not controlled. 

Woodyatt and Graham'* first introduced room air into the normal stomach, 
withdrawing it in five minutes for analysis. This method was. used merely to 
establish the liberation of carbon dioxide into the stomach by the gastric mucosa. 

Yllpo“ studied the changes taking place in air, carbon dioxide and oxygen 
introduced into the fasting stomach. A 1 cm. stomach tube was used both to 
introduce and to sample gas. The difficulty of voluntarily controlling air swal- 
lowing was mentioned but no mechanical means was employed to overcome this 
error. His average normal value, 4.4 per cent carbon dioxide, indicates that air 
swallowing played a not unimportant I’ole. 

Kantor^ used the rather crude Hoppe-Seyler method in a “few preliminary 
estimations undertaken on an unselected series of individuals aspirated at vari- 
ous intervals after eating” in which no mention was made of the unknown fac- 
tor of air swallowing. His low carbon dioxide values suggest that equilibrium 
of this gas with air swallowed with the sampling tube, had not been reached 
before samples were removed for analysis. 

It was obvious from a cursory review of the literature that I’eliable quanti-, 
tative methods for the study of stomach gas obtained from living human subjects 
had not yet been developed. No attempt had been made to determine the rate 
of gaseous interchange within the stomach. Little effort had been made to learn 
the effect of swallowed air on stomach gas concentrations. In upwards of three 
hundred gas analyses made on fifty different individuals, normal and abnormal, 
we have developed a method which seems to meet the requirements of sound 
experimental procedure for obtaining and analyzing stomach gas. . The impor- 
tant features of this method are the introduction of a measured volume of air 
of known composition into the stomach, the restriction of sampling to the fast- 
ing stomach in studying normal gaseous interchange, the prevention of air 
swallowing, and sampling at frequent intervals. 

The introdncUon of a measured quantity of air of knoivn composition into 
the stomach in order to facilitate sampling has obvious advantages. Difficulty 
in sampling from insufficient air bubbles is common. The average size of the 
air bubble is about 50 to 100 c.c. Its position is often out of range of the.sam- 
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pling bucket. One Juindred fifty to two hundred 'c.c. of air introduced into the 
stomach insures several adequate samples. The taking of a deep breath by the 
descent of the diaphragm will often make a gas bubble accessible to the sampling 
bucket. The introduction of air into the stomach is also of value in determining 



Ffg. 1. — Four curves sliowlng sudden variations frequently encountered when only Yolvin- 
tar>* efforts are made to control the swallowing of air It is to be noted that the greater 
variations occur in the carbon dloxUl curves 


the rate of liberation of carbon dioxide into, and of absorption of oxygen from, 
the stomach. 

Sa7npUng is done largehj on iho fasting siomacli. The admission of food 
soils the apparatus, tends to disturb timed sampling and introduces uunocessary 
variables such as the possible effects of postprandial variations in alveolar air 


in 
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as described by Dodd.® Inasmuch as it would seem at first desirable to deter- 
mine the rate of liberation of CO, into the stomach, the advantages for this 
purpose of the fasting stomach are clear. However, a series of analyses made 
from digesting stomachs of the same subjects, failed to reveal noteworthy differ- 



TIME JN MINUTES 

Fig. 2. — ^The lack of smoothness In the curves is similar to that noted in Fig. !• An 
effort was made to prevent ingress of air into the stomach by constant pumping of saliva 
and air out of the esophagus. 

ences in the percentages of cai'bon dioxide and oxygen. Fermentation is a minor 
if not a negligible factor in the production of stomach gas, except possibly in 
the absence of free hydrochloric acid. In the study of pathologic conditions, it 
■will undoubtedly be necessary to determine with accuracy what effect the pres- 
ence of food in the stomach may have on gas production. For the sake of sim- 
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plicity, however, it seemed wise for the present to confine our work to the fast- 
ing stomach. 

Swallowing of air must he controlled. Only in e.Yceptional instances have 
we been able to obtain curves of expected smoothness without mechanical pre- 
vention of air swallowing. Fig. 1 shows the irregular curves usually ob- 
tained when a single Rehfuss tube was used in sampling and only voluntary 
efforts made to control air swallowing. There is an uneonseious passage of air 
and saliva into the esophagus which cannot be satisfactorily controlled by volun- 
tary effort. We first attempted to get rid of swallowed air by cementing a per- 



S—SampUng apparatus with balloon to prevent air awallowlnff. Cescrlptlon to he found 
In the text 


forated duodenal tube to the aspirating tube. This second tube was fixed to the 
aspiraing tube so that its lower end, which was freely perforated, would rest in 
the lower esophageal ampulla. It was attached to a water suction pump and 
negative pressures of 40 to 100 mm. of mercury were used. Fig. 2 shows that 
the results obtained by this method were no better than by the single tube 
method. It still seemed that air might enter the stomach in spite of suction as 
air incorporated in small bubbles in saliva. A distensible rubber balloon placed 
just above the cardia seemed the most likely solution of the swallowed air prob- 
lem. X-ray studies indicated that the balloons should have a distensibility of 
3 to 5 cm. A balloon pressure of 25 to 50 mm. of mercury depending on the 
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elasticity of the balloon was needed. It is likely that the balloon acts somewhat 
after the manner of a water lock, at times permitting accumulated saliva to 
pass, carrying minute bubbles of air, to be sure, but apparently not in sufficient 



amount to vitiate results. The discomfort to the subject is little if any more 
than that experienced in fractional test meals or nonsurgical bibary drainage. 
Fig. 3 shows apparatus -with aspirating bucket and balloon ivith sampling tube 
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and manometer attaclied Fig. shows characteristic curves obtained by this 
method. 

In brief the method of obtaining gas is as follows: Fig. 3 illustrates the col- 
lecting appaintus ready for use. It consists of a Rchfuss tube with a small 
balloon (d) attached about 10 cm. from the bucket, a manometer and test tube 

(B) connected to the balloon, a three-way stopcock (C), Liicr syringe, (D) and 
sampling tubes (E) for collecting gas samples. The balloon is tested for leaks and 
for the pressure required for the desired distension. The tube is introduced to 
42 to 48 cm. at which level most gas bubbles can be tapped. The balloon is then 
inflated- The stopcock (C) is turned so that Rehfuss tube and syringe are in 
communication, the clamp (F) removed and gentle suction is applied. Fasting 
contents are then drawn into the syringe for fermentation tests, the stopcock 

(C) is turned so that s^'ringe and waste pipe (G) are in communication and the 
fasting contents forced into a test tube. The syringe and Rchfuss tube are then 
put in communication and fasting contents removed until the gas bubble is 
tapped. Then the stopcock (C) is turned so syringe (D) and waste pipe (G) 
arc shut off, the stopcock on the sampling tube opened, and the gas sample col- 
lected by lowering the mercury reservoir. If insufficient gas is obtained or if so 
desired 150-200 c.c. of gas of loiowu composition is inti'oduced via G C B C A. 
After the collection of each sample, acidulated water (Vc per cent sulphuric acid) 
is run into the Rehfuss tube and its connections until all the air has been dis-' 
placed. As shown in Fig. 3 each of the sampling tubes (E) also contain 
10-15 c.c. acidulated water. By this means the samples are collected uncon- 
taminated. In transferring the collecting apparatus from one sampling tube 
to the next the clamp (F) is closed. Samples arc collected at five to thirty 
minute intervals as desired. 

A Pcttcrsea-Palmquist apparatus was first used for gas aual5*sis, but on 
account of the large amount of gas necessary (25 c.c. for each analysis) and on 
account of the desirability of analyzing successive samples obtained at brief 
intervals of time this machine %vas discarded in favor of a Boothby modification 
of the Haldane Gas Analyse machine for carbon dioxide and oxygen. Al- 
though the latter machine is accurate to a few hundredths of one per cent, no 
attempt has been made to get results better than correct to one-tenth of one per 
cent ^Vlicn a sufficient sized sample was collected the mixing method described 
by Boothby and Saniford® W’as used. Wlieii the sample was too small Hal- 
dane’s^® original technic of displacing all tho air in the system by mercury' was 
employed. 

COMMENT 

It is apparent that the methods heretofore used in the study of stomach 
gases arc open to criticism. The study of gas as obtained postmortem or from 
freshly killed or anesthetized animals cannot be expected to give the same rep- 
resentative values a.s when obtained from subjects sitting quietly in a chair or 
lying in bed. Furthermore, no effort lias been made to determine wljetlier the 
samples collected from living human subjects were representative of the equi- 
libria for thubc subjects or whether such samples consisted appreciably of air 
swallowed in the sampling procc.ss Given an accurate method of obtuiu/ng and 
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analyzing stomach gas, much woi-k must be done before a conception of the 
physiologic pathology of the symptom of “gas on the stomach” can be formu- 
lated. The method opens' up many problems for investigation. From our lim- 
ited observations on supposedly normal subjects with the above method, it would 
seem that in atmospheric air introduced into the fasting stomach, the carbon 
dioxide rises rapidly and that in twenty to thirty minutes the cuiwes flatten out 
and hold somewhere between 6 and 9 volumes per cent. In other words there 
is a stomach respiration. Slany observations must be made in order to estab- 
lish the limits of the normal curves if sueh misconceptions as once prevailed in 
regard to hydrochloric acid are to be forestalled. The behavior of stomach gases 
in disease is relatively unknown. 'While we have made numerous studies of 
patients complaining of stomach gas and obtained results of interest, yet sufii- 
eient observations have not been made to venture any conclusions. The reaction 
of the stomach to the introduction of various gases sueh as carbon dioxide, oxy- 
gen, nitrogen, etc., should also be of interest. 

CONCLUSIONS 

1. A moi’e accurate method has been described for the collection and anal- 
ysis of stomach gas with reference to its carbon dioxide and oxygen content, 
permitting of a study of the equilibrium relationships existing in normal sub- 
jects. 

2. Analyses made to date show that in air of known composition introduced 
into the stomach of supposedly normal subjects the carbon dioxide and oxygen 
contents tend to come into equilibrium at relatively constant values. 
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A MODIFICATION OF THE MOIST CHAl^IBER* 


By Alfred Reich, Cleveland, Ohio 


A SIMPLE and economical device for the study of tissue, fungi, and micro- 
organisms in general, in vilro, over a prolonged period of time, and under 
high magnification, can be made by grinding holes five-eighths of an inch in 
diameter, through the bottom of a Petri dish, and sealing large cover slips over 
the openings at the outer surface by means of balsam or some other adhesive 
material (Fig. 1). The dish is then covered and placed, inverted, in a large 
Petri dish, which is in turn covered with adhesive tape and placed in. an auto- 
clave. On removal from the sterilizer, the device, which throughout these oper- 
ations is kept in a horizontal position with the inner Petri dish inverted, should 
be placed in a cool atmosphere to permit the balsam to congeal 


OJvJkAt co<cr>Vf 






\4tw onhiiw T^tnd<ah 

Fig. 1. 


To use this device, the inner dish is removed from the larger one, and 
placed upright on a flat surface. By lifting the cover of the dish as one does 
to streak a plate, a thin film of the desired liquid medium may be spread into 
one of the ground-out recesses of the dish by means of a sterile platinum loop 
or capillary pipette. The medium may then be inoculated with the desired 
organisms, after which the smaller Petri dish is replaced in its original inverted 
position in the larger one. A small quantity of water is then placed in the 
larger dish to prevent the evaporation of the medium, the cover is again secured 
with adhesive tape, and the whole incubated at a suitable temperature. The 
effect is the same as that secured by the well-known moist chamber, except that 
a constant supply of air is assured when needed, manipulation is much simpler, 

•From the Department of CMnlcal Laboratories, Cleveland Clinic, Cleveland, Ohio. 
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and the chances of contamination are appreciably lessened. The thinness of the 
cover-glass permits observation through the highest power. 

If for any reason a solid medium is desired, as for the study of bacterial 
colonies, we have found it advisable to seal the cover slip to the inner surface of 
the dish, proceeding with the sterilization as described above. A very thin layer 
of melted medium, at as low a temperature as possible, is poured into the plate, 
and the inoculation is made over the site of the cover slip ; or the tube of melted 
medium may be inoculated and then poured into the plate, with a strong prob- 
ability that some of the colonies will occur at the site of the cover slips. Incu- 
bation is done as described above, observations being made at daily or more fre- 
quent intervals. 


The Gorgas Memorial Institute 

T WENTY-FIVE miUion eases of illness every year in the United States 
are a challenge to the whole medical profession, especially when it is qon- 
sidered that at least 20 per cent and perhaps 40 per cent of such illness is 
believed preventable. 

The profession is aware of the havoc wrought by infections of the oral 
cavity, and appreciates that eradication of such infections means less illness. 
The cooperation of dentists ivith the Gorgas Memorial Institute is significant 
of an era in which the fight to conquer disease will be backed by a triple alli- 
ance — physician — dentist — individual. 

The 35,000 dentists who are membei’s of the American Dental Association 
have joined with the Gorgas Memorial Institute in its work of decreasing pre- 
ventable illness and the consequent premature deaths which result from ig- 
norance, carelessness, and lack of hygiene. 

AVhile the support of the American Dental Association is encouraging to 
the professions involved, such action also bodes weU for the millions who 
harbor infections of the oral cavity. Many such persons need the services of 
the physician after their condition has been detected by the dentist. And by 
the same token, physicians ivill take precautions to see that their patients get 
the needed dental care which their condition demands. 



The Journal of 
Laboratory and Clinical 
Medicine 


Yoh. X 


St. Louis, Mo., June, 1925 


No. 9 


Editor-in-chief: WARKEN T. VAUGHAN, M.D. 

Hichmoad, Va. 

ASSOCIATE EMTOBS 

Dennis E. Jackson, M.D. • - Ctkcinnati 
Paul Q. Woolley. M.D. - - Detroit 

J. J. R. MACLEOD, M.B. • - - Toronto 

Roy Q. Pearce, M.D. • * Akron, Ohio 

W. C. MacCarty, M.D. • Rochester, iliNN. 

Gerald B. Webb, M.D- • Colorado Springs 
Victor C. Myers, Pu.D. • • Iowa Cite 
Marsh Pitzman, M.D. • • • St. Louis 

SussELL L. Haden • - Rosedale, Kas. 

John a. Kolher, M.D. • ParLADELPiuA 
Eosert a. KiLDurpE, M.D. * Atlantic City, N. J. 

A. Parker Hitchens, M.D. - - Manila, P. I. 

OfflclRl Organ of the American Society of Clinical Pathologlsta 


Contents of thu Journal Copyright. 1925. by Th« C V. Mosby Company— AH Rights Reserved 
Entered at the Post Office at St. Louis, Mo, as Second-Class Matter 


EDITORIALS 


Dengue Fever 

TAENGUE fever which is endemic in our southern states not infrequently 
reaches the proportions of a terrific epidemic; its incidence and rapidity 
of extension exceeding even that of influenza. Chandler and Eice (1922) 
estimated that the epidemic of 1922, in Texas, claimed between 500,000 and 
600,000 victims. Fortunately dengue is never fatal, but it is disabling and 
during the disease the patient sufEei« excruciatingly. As a cause of disability 
alone, even though we should consider the average days lost as only five, tlie 
cost of this one epidemic to the State of Texas was enormous. Recently 
there has been an epidemic in India, possibly five or more times the size of 
our own. In the Philippines, dengue affects chiefly the newcomers — natives 
seem to have a high degree of acquired immunity. The visitors affected are 
largely Army ami Navy people, the families of those sent there for duty. 
Such persons sometimes come down with dengue within one week of their 
arris'al in ilanila. 
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Dengue is, therefore, a disease of no mean importance from a military 
standpoint. Its possible interference Avith emergency maneuvers could be 
most serious in any campaign involving the transfer of troops from regions 
where dengue does not usually exist, into an endemic center. It is not sur- 
prising, therefore, that among the problems taken up by the U. S. Army 
Medical Department Research Board in Manila, dengue has had an important 
place and the report of the ivork (1925) done upon it shows that several of 
the important points in the epidemiology and meehanism of transmission of 
dengue have been cleared up for all time, and our knowledge of the disease 
has been greatly enlarged. 

The conditions under which the work Avas done made it possible to con- 
trol those factors Avhich have cast doubt upon previous dengue Avork along 
the same lines. The results, therefore, are clear cut and enough of the ex- 
perimental details are given in the preliminary report to shoAV that the work 
has fundamental value. 

As experimental material, forty-tAvo American soldiex’s volunteered for 
the transmission experiments and dengue was caused experimentally by the 
bites of mosquitoes in tAventy-five instances. 

It Avill be remembered that Graham, in 1903, first reported the transmis- 
sion of dengue by Culex mosquitoes. It is evident that not all the mosquitoes 
in his experimental lot Avere Culex hoAvever, and his experiment Avas not Aveil 
controlled. 

It Avill also be recalled that Ashburn and Craig (1907) first shoAved that 
dengue can be transmitted by injecting the blood of a patient into a suscep- 
tible individual and that the cause of dengue is filtrable; they produced the 
disease through the injection of filtrates of the blood. In their mosquito 
transmission Avork, one of their cases indicated that Culex as Avell as Aedes 
(Stegomyia) could transmit dengue but they have themselves Avanted this 
confirmed, the conditions of the experiment not having been satisfactory to 
them. Cleland, Bradley and MacDonald (1918) demonstrated quite definitely 
that Aedes egi/pti is a transmitter of dengue. The question as to the potential 
role of Culex therefoi’e needed to be cleared up. The knoAvledge that Aedes 
is able to transmit dengue needed to be amplified and further information 
eoneerniug the exact mechanism of transmission Avas required before our 
information could be applied in preA'^ention work. 

All the mosquitoes used by the Board Avere bred from the eggs and in 
each experiment the exact number used Avas knoAvn; exact counts of those that 
actually took blood Avere made folloAving each contact Avith a volunteer. The 
volunteer subjects of the experiment Avere kept in strict isolation in a special 
Avard of the Sternberg General Hospital. The Avard Avas entered through a 
series of doors in a screened vestibule and all screens Avere examined every 
day to be certain they Avere in perfect condition. The volunteers Avere held 
under observation for a sufficient period, before subjecting them to the bites 
of the mosquitoes, to be certain they Avere not already infected. 

Dengue fever Avas transmitted by the bites of infected Aedes egypti 
mosquitoes twenty-five times. The Cttlex failed to produce dengue in five 
patients under the same conditions and after Avaiting for a sufficient time to 
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cover any possible incubation period, the same persons were bitten by Aedes — 
all then came down with dengue. Oulex quinqiiefasciatus, therefore, is finally 
ruled out as a potential transmitter of dengue fever. 

The dengue patient is able to infect mosquitoes during the twenty-four 
hours preceding the onset of symptoms and during the first three days of the 
disease, but not later. The virus seems to be present in the circulating blood 
in highest concentration on the first day of the disease. 

Just as in yellow fever, the virus must remain in the mosquito eleven 
days before the bite becomes infective, but this period past, the Aedes re- 
mains infective for a very long time — ^probably throughout the rest of its 
life. 

Immunity studies indicated that one attack confers a certain degree of 
resistance but this gradually disappears. Second and even third attacks in 
the same individual arc not at all uncommon and the relatively high immunity 
of natives can be accounted for best by the assumption that they are fre- 
quently reinfected. 

With this exact information now at hand, it is possible to direct efforts 
at prevention along definite lines. The Aedes egypti mosquito is a most dif- 
ficult one to control with methods available at present but with studies di- 
rected specifically against it, who can say what the result may be? Patients 
should be screened from mosquitoes during the first three days of the dis- 
ease. If this is done the incidence of dengue will certainly bo reduced. The 
factor in epidemiology most difficult to control — impossible, in fact — is the 
infection of mosquitoes during the last twenty-four hours of the incubation 
period. 
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Erratum 

The title of the article by Graham and MacCarty on page 548 of the April 
issue of the Journal of Laboratory and Clinical Medicine was printed in- 
correctly through an error not the fault of the authors. The words “Spinal 
Cord” should read “Spinal Fluid” — “On the Application of the Hench- Aldrich 
Urea Index to the Spinal Fluid.” 
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Practical Lectures* 

^HE volume is a compilation of papers' presented before the Medical 
Society of the County of Kings, Brooklyn, N. Y. In every sense it lives 
up to its title. The contributors are predominately practicing physicians and 
surgeons who have obtained preeminence in their individual fields and who in 
their lectures have endeavored particularly to give points of practical im- 
portance and interest to the practicing physician. The titles of the individual 
papers give a good idea as to the ehai-acter of their contents. Examples are: 
“The Sm-gieal Abdomen” by Dr. Joseph A. Blake; “Surgical Diagnosis” by 
John B. Denver; “Eational Pathology in the New Therapeutics” by J. W. 
EAving; “The Common Sldn Diseases” by John A. Po rdyee; “Diagnosis of 
Abdominal Tumors” by RusseU S. Fowler; “Diagnosis and Treatment of the 
More Common Recto-Colonic Diseases” by Samuel G. Gant; “Renal Function 
in Clinical Medicine” by Herman 0. Mosenthal; “Everyday Bacteriology” 
by Wade W. Oliver; “Office Orthopedies” by Walter Truslorv; “Punda-' 
mental Signs in the Examination of Patients” by Luther P. Warren. In 
ail there are twenty-five contributions. 

We cannot recommend this book too highly to pimeticing physicians as a 
reference volume covering recent advances in general diagnosis and treatment. 


Goiter: Nonsurgical Types and Treatment^ 


W E find this book apropos in vierv of recent developments in the nonsur- 
gieal treatment of the various types of goiter. The author takes the 
stand that a large percentage of goiters surgically treated are perfectly 
amenable to nonoperative procedure. His primary purpose is to assist the 
general practitioner in classifying his cases into surgical and nonsurgical 
types, and to indicate Avhat methods bring about the best and promptest 
results in those instances obviously of nonsurgical nature. Among the non- 
surgical diseases of the thyroid, he mentions simple parenchymatous hyper- 
trophy, colloid goiter, puberty hypei*plasia, and the hyperplastic swelling of 
Graves’ disease. Surgical goiter embraces adenoma, cystic goiter and other 
types of thyroid enlargement, not classified under nonsurgical goiter. In 
general, Avith the exception of strumitis, malignant goiter and diffuse adeno- 
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niatosis, surgical goitei-s are encapsulated while nonsurgical goiters are diffuse 
or unencapsulated. An uneneapsulated swelling of the thyroid gland itnplies a 
physiologic necessity for more thyroid hormone elsewhere in the economy 
or it indicates a defensive reaction against toxins during the existence of a 
focal or general infection. Encapsulation of a goiter is an indication that 
physiologic adaptation has ended and a pathologic reaction has begun. Path- 
ologic or surgical goiters begin usually as physiologic or nonsurgical swelling, 
which, had they been treated at the proper time, would have been cured with- 
out surgery. 

The major portion of the volume is devoted to exophthalmic goiter. The 
author summarizes the beneficial effect of iodine and stresses the use of 
quinine more than has been done recently by other authors. Many drugs 
are discussed pro and con. The author presents an excellent tabular differen- 
tiation between the various types of goiter. 


Gonorrhee^ 

M idway between the textbook, in which the anthor eliminates his own 
personality and the monograph in which he devotes practically his 
entire attention to his own work and theories, pausing to be sure, to compare 
these with the contributions of others, we find a group of contributions in 
which the author, while naturally giving major attention to his own work and 
theories, devotes a large amount of space to considerations of more general 
interest. The reader here finds himself possessed ivith an excellent general 
treatise on a particular subject, one which gives due credit to the various 
theories and experiments of other workers but which views the subject as it 
were through the spectacles of the author. 

Dr. Thompson with the help of his associates has made a vei’y distinct 
contribution to the literature of gonorrhea. The 500 pages are allotted as 
follows: 145 to bacteriology; 98 to anatomy, pathology, cytology, and clin- 
ical pathology; 40 to immunity and the complement-fixation test; 88 to 
vaccina therapy, semm therapy, chemical therapy, electro and thermo therapy ; 
14 to prophylaxis and abortive treatment, and 105 to clinical manifestations 
and the practical modem treatment of gonorrhea. This proportionate dis- 
tribution gives a well balanced whole. Although the volume i.s a British 
contribution, the recently developed American methods of treatment receive 
due consideration. 


Angina Pectorisf 

W ERE it not of tremendous intrinsic value, this work would even so be 
highly prized as the last contribution of the late Sir James MaeKenzie, 
Dean among “family physicians” of the older school. 


•Gonorrhea. By Davia Thompson, O B E.. M.B,. Ch.B., jKOin . D.P.H.. Camb With 
contributions by David Dees. D S-O. ; Claude JI. Mills. M.B.C.S., Ens. ; Robert Tliombson. M B., 
Ch.B., Edln ; Kenneth Maciachlan, II. B.. Ch.B.. Bdin. Illu.slrated. Pp. S19. Cloth. Price 
512.75. Henrj' Frowde and Hodder and Stoushton. L.ondon. 

tAnBina Pectoris. By Sir Janies MaeKenzie. M D.. P R S . P.R C P . D . Ab nn.l 11} 

P.R-C.P.I. (Hon). Cloth. Pp. 253. Price $9.00, Henry Frowde and Hodder and Stoushlon. 
London, 1923. 
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The work is a true monograph in which the author presents a summary 
of his own original researches and his conclusions drawn therefrom. He 
makes no attempt to discuss other .theories and gives few references to the 
work of others. At the outset he points out that in reading the literature 
of angina pectoris, we can but be struck with the number of untrue assertions 
made. Hypotheses are put forward supported by meager evidence or even 
without evidence. Such hypotheses are often taken as truths, so much so 
that methods of treatment are based upon them. Throughout the monograph, 
Dr. MacKenzie attempts to make no statement without clearly indicating the 
reasons therefor. His many years devoted to a study of pain are applied to 
the consideration of pain in angina. He stresses the knowledge that a correct 
understanding of angina will not be reached until Ave have attained a correct 
understanding of heart failure. The mechanism causing pain in angina is 
present in all individuals and the pain is elicited as a result of disturbed re- 
flexes. It is muscular in origin according to Dr. MacKenzie ’s conception. 

The importance of evaluating prognosis is stressed and prognosis is dis- 
cussed in great detail. 

Probably of foremost interest is the enumeration of the multiplicity of 
possible causes for the symptom known as angina and the discussion of the 
pathologic changes associated Avith these causes. 


Internal Secretion and the Ductless Glands* 


I NTO the midst of a riot of unsupported theory and fancy on the action of 
the glands of internal secretion, there appears a contribution by a leader 
in the study of endocrinology, a contribution Avhich should serve as a valu- 
able “brake” in the hyperenthusiasm of others. The book is devoted to a 
critical study of those experimental facts Avhich have been definitely demon- 
strated and to a discussion of the conclusions Avhich may logically be draAvn 
therefrom Avithout the advancement of ncAv all-inclusiA'-e and all-explaining 
theories. 


Particularly in the interaction betAveen the A'arious ductless glands does 
the author caution against error in interpretation, “If there has been in 
many instances undue haste in formulating theories of the functions of in- 
dividual glands, much more has this been the case in regard to theories of 
interrelationship. It is not certain that the clinicians have been greater 
offenders than the laboratory Avorkex’s.” 


Major attention is devoted to the Avork on the internal secretion of the 
adrenal bodies, the thyroid and parathyroid and the pituitary body, although 
the internal secretion of the reproductive organs is given considerable space. 

Where no eonelu-sive argument has been promulgated, the author con- 
tents himself Avith the recording of observations. This applies for example 
in a discussion of the hypothetic internal secretions from the kidney and 
prostate. 


•Tntprnal SecreUon and the Ductless Glands. By Swale Vincent. LL.D. D.Sc-. MD.. 
M.R.C.S.f L-ILC.I . F r”s.. (Vin ) Illustrated. Pp. 422. Cloth. Price $8.50. Edward Arnold 
& Co.. London. Second edition. 
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The Physiology of Exercise* 

A ppearing as a volume in “The Phj-sical Educatiou Series” edited by 
R. Tail JlacKeuzie, the first portion deals with the general effects of 
exeraise upon bodily functions. Exercise is divided into various types. The 
active type includes the exercises of speed, exercises of endurance, of strength, 
shill, attention, and alertness. Support type of exercises consists of exer- 
cises on the feet and in the head-down position. Passive types include 
massage and passive movement. Finally, the author discusses postural types 
of exercise. In the physiologic consideration, chief attention is perforce 
given to the eireulation, the blood pressure and tbe respiration, although 
chapters arc also devoted to the blood and the nenronnisciilar mechanism. 

In the second part of the book, we find the practical application of the 
points brouglit out in the first section with divisions devoted to gymnastics, 
atldetics, aquaties and to physical effjcieney testa. The physiology of train- 
ing as studied by tbe author ill the training of large groups of athletes is 
discussed in detail. 

The book comprises a practical application of the studies of the author 
as director of physical educatiou at the International Y. II. C. A. College at 
Springfield, JIass. The scientific character and value of the contributions 
that have in the past come from this institution have not heretofore received 
the general recognition which they undoubtedly deserve. 


Textbook on Biology f 

A TEXTBOOK on general biology for collegiate students which aims to 
give a general recapitulation while avoiding too tcelmical considerations. 
Comparative biology is presented as observed in the animal and vegetable 
kingdoms, followed by certain practical applications and deductions including 
the theories of heredity, a discussion of acquired eharaeteristics, thcoiies of 
evolution, the study of fossils and its application to the theory of adaptation, 
the geograpliical distribtttion and meaning of color, and the effects of environ- 
mental changes. 


•The Phjslologi' of ExorcUo * A T*-'Xtbook for SlUfknt-^ of Phjslcal Cilucation. By 
James Huff McCurtJy, A.M.. M.D, i£.P.E. CIoUu Pp. 212. lUuslraletl. Price $3.00. Lea 
& Koblgor. PhUadeJpWa. 132t 

tA Textbook on BJoJocy. stu>U'nts. in General and Technical Couriies By 

WUUam Martin Smallwotkl, Pli.Tl. Fifth mlUlon. thorouchly revlst'd IUuslrato<l 

«ith 249 engravings and 3 plates in colors. Pp. 333. CloUi. Price 3. *3. Lea & Fehigcr. 1921. 
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Just as we go to press news has reached us of the great success of the 
American Society of Clinical Pathologists meeting held May 20-23 at Phila- 
delphia. Close to 150 members signed the registration book. The enthusiasm 
was as great and as inspiring as characterized the Kochester conclave a year 
ago. All of the essayists, save one, who was incapacitated by illness, were 
present at the meeting to read their respective papers. Needless to say, the 
papers were of a high scientific character. 
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CLINICAL AND EXPERIMENTAL 


• AN ATTEMPT TO FIND AN ANTIPEPTIC ENZYME IN THE BLOOD* 


By Venice D. Kei-seb, JI.D., Rochesster, Minne.sot.\ 
FfUow irt Smgcry, Ihe Mnyo FouniaUon 


M any clinicians rogar<l peptic ulcer as a local digestive process in the 
stomach or duodenum. That the stoinneli docs not digest itself is a 
physiologic phenomenon for which there is little or no explanation. It seems 
logical, therefore, that any data that might explain why the stomach docs not 
digest itself might also throw some light on the etiology of peptic ulcer. 

Digestion in the stomach and duodenum, proximal to the ampulla of 
Vater, is due to the action of pepsin and hydrochloric acid. If peptic ulcer 
is a local digestion (autodigestion) of the .stomach or duodenum by its own 
digestive juices, it follows that peptic ulcer may be in some way related to an 
abnormal pepsin hydrochloric acid mixture, or there may be something ab- 
normal in the wall of the stomach and duodenum that renders these tissues 
particularly susceptible to the action of the digestive juices in such cases. 

The fir.st po.ssibility mentioned, namely, an abnormal pep.sin hydrochloric 
mixture in stomachs with ulcer, ha.s been the subject of much investigation. 
The textbooks emphasize a high free hydrochloric acid content in ulcer cases, 
and it is the general inference that in some way the high hydi'ochloric acid 
content is respoiisil)lo for the ulcer. However, it is not uncommon to find 
patients suffering from ulcer in w^hose gastric contents free hydrochloric acid 
is not found. Such findings, even in a few cases, sugge.st very .strongly that 
the high free hydrochloric acid is probably not the only factor eoneerned in 
the formation of peptic ulcer. - 

•From the DivJston of n^perimenUti Surgenr anJ PaUiologj*, Mayo CUnIc, Iloch^'Ster. 
3t]nnchota. 

Submitted for publication, .December 6. 1924. 
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The pepsin factor' in the pepsin hydrochloric acid mixture is one that 
scarcely lends itseK to investigation at this time. It is true that patients 
with ulcer may have a particularly active pepsin throw out by the gastric 
mucosa. However, in the fiist place, we do not know what pepsin is; it has 
never been isolated as a chemical entity. We have reason to believe that it 
is a eoUoid ; we know that it is an enzyme, which, in the presence of free acid 
brings about proteolytic activity, but our specific knowledge concerning it is 
deficient. It follows, therefore, that until we know the nature of normal 
jpepsin we cannot possibly point out an abnormal pepsin and assign to such 
an abnormal product any etiologie relationship to peptic ulcer. 

The second possibility is whether or not there is something which renders 
the stomach and duodenum particularly susceptible to the action of their own 
digestive juices in ulcer cases. What causes the stomach to digest meat that 
is ingested as food, and yet does not normally affect the wmll of the stomach 
itself? We are, it seems, considering a problem of much the same nature as 
the old question of how would it be possible to have a container for a uni- 
versal solvent. Yet here, there is a solution for that old riddle. The digestive 
juices will dissolve any meat exposed to them, and yet will not dissolve the walls 
of the stomach, which are apparently physically and chemically identical 
to the substance being dissolved. However, the meat ingested as food differs 
from the flesh of the wall of the stomach, at least in one respect: the one has 
no blood supply ; the other has an intact blood supply which results in a con- 
tinual bathing of all of its cells with blood and lymph. An excellent experi- 
mental review of this question has recently been made by Draagstedt and 
Vaughn, Is it possible that the circulating blood and lymph protect the 
stomach and duodenal mucosa from the action of the digestive juices; and 
is it a lack of such protective substances in the blood stream that results in 
digestion and nicer formation in certain cases? In other words, is there a 
substance in the circulating blood which inhibits peptic activity; and if so; 
is the lack of, or absence of that substance in any way related to the forma- 
tion of peptic ulcer? This research was undertaken in an attempt to answer 
these questions. 

REVIEW OF LITERATURE 

Since Weinland’s work, discussions have appeared in the litei'ature con- 
cerning a substance in the blood .stream, which is considered to he of the 
nature of an antienzyme; it is referred to as antipepsin. 

Weinland, in working with ascaris ■worms, was able to extract from them 
a substance which had a definite pepsin inhibitory effect. He concluded, 
therefore, that the reason these Avorms are not digested in the stomach, but 
are able to pass on and live in the intestine, is because of this pepsin inhibi- 
tory substance in their bodies. He suggested further that the reason the 
stomach does not normally digest itself is because there is probably a similar 
pepsin inhibitoiy substance in its walls, or in the circulating blood and lymph. 

Sachs injected geese intraperitoneally Avith increasing doses of pepsin 
over a period of tAVO and one-half months.. He Avas able to demonstrate the 
presence of an antipepsin ferment in the blood of these geese. He found, by 
his method of gelatin liquefaction, that it took tAventy times the amount of 
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pepsin to digest (render fluid) gelatin in the presence of goose blood injected 
with pepsin, as in the presence o£ normal goose blood. He explained his find- 
ings as due to the development of an autipepsin (a pepsin inhibitory sub- 
stance) in the blood of geese injected with pepsin, and calls attention to the 
similarity of this antipepsin to antitoxins, a similarity noted also by Kolmer 
and Wells. 

Oguro lihewise investigated the presence of antipepsin in the serums of 
horse and man. He prefers the use of fibrin carmine in his demonstration, 
and considers the liberation of the carmine in his series of tubes as evidence 
of digestion. 

Bayliss, however, is unable to demonstrate antienzymes and sums up his 
opinion as follows: “There is considerable doubt whether true antienzymes 
exist. Some of the effects described as being duo to them are to be aceounted 
for by changes in liydrogen-ion concentration, others by the absorption of 
the enzymes by colloids.’’ 

Hamburger attributes many of the reports of antipepsin as probably due 
to the inhibitory effect of sodium chloride used in the solutions and manipula- 
tions, and he demonstrates that physiologic sodium chloride solution cam 
definitely inhibit peptic activity. 

Kolmer sums up the present status of the antiferment question as fol- 
lows: “According to some investigators antiferments are to be found im 
large amounts in all normal .sera and are probably vitally concerned in life 
processes in preventing autodigestion. That they may be artificially stimu- 
lated is disputed. They certainly never attain the amounts as antitoxins. 
Various antiferments have been produced according to many investigators 
but these observations have not been generally confirmed.” 

METHODS 

An investigation tvas first made of the various methods described in 
the literature for demonstrating antipepsin. Specimens of blood from normal 
persons, nicer-bearing p.aticnts, .and patients suffering from other diseases, 
but in whom the diagnosis of peptic ulcer had been eliminated, were used- 
Blood from normal dogs and from dogs in whom peptic ulcer had been pro- 
duced by means of Mann’s method of draining the alk.alinc secretion away 
from the pylorus were also used. The methods investigated depend primarily 
on a measuring of peptic activity. The antipepsin is estimated by its inhibi- 
tory effect on peptic activity. 

Liberatioyt of Dye and Protein . — The method employed by Oguro and' 
Hamburger was tried. They use a protein, fibrin, in which carmine is incor- 
porated. A scries of tube.s is set np, containing increasing amounts of pepsin, 
constant amounts of hydrochloric acid, .and constant amounts of the serums; 
whose antipeptie properties are to be studied. Then flakes of fibrin-carmine- 
are added and the tubes incubated. After incubation, the tubes containing 
the Larger amounts of pepsin arc red, due to the liberation of the carmine- 
on digestion of the fibrin; the tubes containing the smaller amounts of pepsin- 
arc not so colored because there is no digestion, and hence no liberation of 
carmine. The reason, therefore, that the pepsin in the colorle.ss tubes had 
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been bound is due to the presence of antipepsiu in the additional serum. The 
amount of antipepsin, present in the serum is then estimated by noting the 
greatest amount of pepsin that will not prodtiee liberation of the dye in the 
presence of that serum. 

This method was given a thorough trial. Fibrin was prepared by draw- 
ing blood in oxalate solution and centinfugalizing out the red ceUs. The serum 
or fibrin was then r*eealeified and clotted, then cut into small bits, the size of 
a split pea, and soaked in a 0.5 per cent ca.rmine solution. After twenty-four 
to thirty-six houi's the fibrin Avas thoroughly impregnated Avith the dye. The 
particles Avere then Avashed Avith ninning Avater for from tAventy-four to 
thirty-six hours. The- serum pepsin hydrochloric mixtures Avere set up in 
tubes as described by Oguro and Hamburger. The gradation betAveen the 
colorless tubes and the red tubes Avas so gradual as not to give any definite 
idea of an end point. Furtbei-, it was not nncommon to get a liberation of 
the dye in control tubes in Avhieh Ave had added simply hydrochloric acid and 
no pepsin. This method, therefore, Avas not applicable to the problem. 

Gelatin Liquefaction. — The gelatin liquefaction method of Sachs Avas iii- 
A'cstigated. A series of tubes of gelatin solutions from 3 to 18 per cent Avere 
set up. These Avere liquefied and then alloAA’ed to stand until the thermometer 
AA-ithin the tube registered the same temperature as a thennometer on the 
Avoi'k table, thus making sure that the tubes had come cloAAm to room tem- 
perature. It Avas noted that Avhen both thei-mometers registered 22.2° C., the 
9 per cent gelatin Avas solid; the 7.2 per cent gelatin Avas solid but quivered; 
the gelatin solutions less than 7 per cent in strength Avere all fluid. This 
rack AA'as aUoAved to stand three hours longer, and then the solutions AA'ere 
observed again. The tAvo thermometers stiU registered 22.2° C., but at this 
time the 6 and 5 per cent solutions Avhich Avere fluid on the first observation 
had become solid. It seemed, therefore, that gelatin Avas not suitable as an 
indicator of digestion, as its state of fluidity or solidity seemed to depend not 
only on the temperature, but also on other factors. Since it Avas not knoAA'ii 
AA-hether a solution of undigested gelatin of a giA'en per cent and at a given 
tempei'ature Avould jell or be fluid, the state of digestion could certainly not 
be estimated by its fluid or solid state. 

Meit Tuie Principle. — An attempt Avas made at this point to use the old 
Hett tiibe principle of measuring digestion. It Avas apparent that for thi-s 
problem Mett tubes Avould not be sufficiently accurate unless they Avere more 
accurately made and standardized than those usually employed in experi- 
ments on digestion. Accordingly the Jlett tube principle Avas used, but 
standardized in a different manner, namely, a measured quantity (0.05 c.c.) 
of.eoagulable protein Avas placed in the bottom of "Wassenuann tubes. Blood 
serum from A'arious sources and egg Avliite Avere used. This protein Avas 
carefully shaken to the bottom of the tube, and then coagulated by placing 
the rack of tubes in boiling Avater for three minutes. After coagulation, in- 
creasing amounts of pepsin solittion (constant quantities of serum being ex- 
amined) aud hydrochloric acid Avere added. The tubes, after digesting in 
the incubator, Avere turned upside doAvui. It Avas hoped that complete diges- 
tion Avould be shoAvn by absence of the coagulated serum, or egg AA'hite, in the 
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bottom of the tube, and ineomplcte or no digestion by the preseneo of tins 
eoagulatcd protein in the tube. However, this method likewise proved in- 
accurate, inasmuch as very often the undigested protein could be seen to slip 
away from the bottom of the tube. The digestion mixture was tnfhid, and 
the question continually arose as to whether or not the turbid tubes near the 
cud point were not due to undigested protein that had fallen away from the 
bottom of the tubes. Further, although the quantity of protein was eoiistant, 
within limits of experimental error, the surface areas were not constant and 
this is a possible cause for error. 

Physical and Chemical Methods.— An investigation was made into the 
physical and chemical methods described in the literature for measuring di- 
gestion, with the view that, once the proper index of digestion was found, it 
could readily be' applied to the measuring of au antipepsiu by the anti- 
pepsin’s inhibitory effect on peptic digestion, as shown by the given iude.x of 
digestion. At our disposal were: (1) robation of poharized light, 10; (2) 
changes in electrical conductivity, 11; (3) changes in index of refraction of 
light, and (4) determination of nonprotcin nitrogen, 12. 

Therefore, a series of tubes were set up containing blood serum, 1 e.c. ; 
pepsin, 1 e.c. (1:100 solution), and onc-tonth nonnal hydrochloric acid, 8 c.o. 
The .serums used were from cases of nicer, normal controls, and dogs injected 
with pepsin. It was considered unneee.ssary to add protein for the pepsin to 
digest, since the serum being ex.amined eontained 6 to 8 per cent protein. 
Polariacopie and refraotometer readings were taken on these solutions, before 
and after digestion. The differences in readings before and after digestion 
were so small, if any, that they were entirely within the limits of error of 
the apparatus. 

Similar tubes were set up, as in the preceding experiment, and the non- 
protein nitrogen was determined before and after digestion. There iras no 
constant ditfereuee in the nonprotein nitrogen, before and after digestion, 
that designated nicer or normal bloods in the group. 

DISCUSSION 

Tlu’onghout this work, as in the beginning, the question continually aro.se 
as to whether or not the substmee being sought did, or did not actually 
exist. The question is still an open one. The methods described in the litera- 
ture as demonstrating au antipepsin were used, and were found to be either 
not sufficiently accurate for the problem, or entirely incapable of application. 
Tlie technical difficulties arc numerous. There are many factors which have 
to be constantly controlled. In the first place aseptic technic i.s dc.sirable. 
although difficult to carry out. The pepsin solution must be sterile, and kept 
sterile by passage through a Berkefeld filter. The pepsin used wa.s regularly 
contaminated by a Gram-positive proteolytic baeiilna, not tinlike B. .subtili.s, 
hut the organism failed to give the characteristic sugar re.aetion3 of B. subtilis. 
The conditions of digestion must be accurately controlled. The hydrogen-ion 
concentration plays an important part. It w.as practically impossible to keep 
thi.s f.ietor constant, except within rather wide limits, owing to the fact that 



792 


THE JOURNAL OP L.VBOILVTOEY AND CLINICAL MEDICINE 


the digestion reaction must necessarily go on in the presence of the examined 
serum. These serums all vary in their hydrogen-ion concentration. 

There are other factors such as, (1) temperature of digestion mixture, (2) 
length of time digestion is permitted to proceed, (3) total volume of the 
digestion mixture, in order to dilute digestion products which inhibit diges- 
tion, (4) the strength of the pepsin solution, and (5) the length of time during 
which the pepsin and serum are allowed to remain in contact Avith each other 
before adding the hydrochloric acid. All of these factors play a part, and 
it may be that an ideal combination of all of them Avill lead to findings other- 
than our own. 

The paramount difficulty is the method of measuring digestion. The 
methods of liberation of a dye from protein and of gelatin liquefaction, in 
-our hands, have not proved applicable to the problem. Measurement of 
changes in the physical properties of the digestion are of no avail. The 
measurement of nonprotein nitrogen as an index of digestion seemed promis- 
ing, but Ave Avere at once confronted Avith the choice of a protein precipitant. 
It is possible that the precipitants used, that is, sodium tungstate, trichlor- 
acetic acid, and sulphosalicylic acid, carried Avith them certain digestion prod- 
ucts Avhieh resulted in our variable findings. 

• At any rate, it is probable that the antipepsin spoken of in the literature 
has not been demonstrated. The methods described in the literature as ap- 
plicable to their demonstration do not prove the presence of such a substance, 
and no doubt an antipepsin Avill be proved to be present or absent only Avhen 
more accurate methods for its detection have been evolved. 

SUMMARY 

In vieAV of the fact that peptic ulcer is considered a local autodigestion 
of the stomach, an investigation Avas made of the protective antienzyme theory 
of gastric protection. This theory, if it explains lack of autodigestion of 
the stomach, should likeAvise be applicable to the etiology of peptic ulcer. 
The methods described in the literature as demonstrating an antipepsin Avere 
used and found to be inaccurate. These methods neither proved nor disproved 
the presence or absence of such a substance. Antipepsin may or may not 
exist, and it may or may not have a bearing on the etiology of peptic ulcer. 
More .accurate methods must be devised before this question of the relation- 
ship betAveen antipepsin and peptic ulcer can be ansAvered. 
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A STUDY OF INSULIN ACTION'* 


By Edward C. IIason, M.D., and C. W. ILitthesv, Ph.C., Ann Arbor, hlicH. 


S INCE the introduction of insulin there has developed a very comprehen- 
sive literature covering its preparation and clinical application. However, 
little has developed as to how insulin enables the individual to utilize sugar. 
This latter point has been recently emphasized in a brief report made by 
Banting' on the “Pharmacologic Action of Insulin.” 

Previous studies, attempting to determine tiie mechanism of blood-sugar 
reduction by insulin, have been along four general lines. 

First: The action of insulin on the blood — Eadie, Maeleod, and Noble.* 
iSecoJid; The action of insulin in the blood stream with the presence of 
extracts of glands of internal and external secretions — a, adrenalin; Boss 
and Davis* and Banting, Best, ColUp, Jlacleod and Noble*; h. pituitary ex- 
tract: Burns* and Olmstead and Logan®; c. parathyroid extract: Winter and 
Smith^ and Forrest**; d. trypsin: Epstein, Rosenthal et al.® 

Third: The action of insulin following the removal of viscera — a. thy- 
roidectomy: Bodansky,'® Duchcncau," and Burns and Maries'*; h. adrenal- 
ectomy: Stewart and Rogoff*®; c. hepatectomy: Mann and Magath'*; d. 
decapitated and eviscerated cats- Burns and Dale.'* 

Fourth: The action of insulin in perfusion o.xperiments — a. isolated 
heart: Maclean and Smedley,'® Knowltou and Starling," Patterson and 
Starling,'® Clarke,'® Hepburn and Latchford/® Burns and Dale." 

Although these methods have not been sucecssfui in determining the 
exact mechanism of insulin action, there have been discovered measures 
whereby the lowering of blood sugar by insulin may be either completely 
neutralized or greatly enhanced 

Apparently the mechanism of insulin action must be considered as being 
of twofold: its primary action and its secondary action. The primary action 
covers only the mechanism of blood-sugar reduction while the secondary 
action is observed in the convulsions which accompany the hypoglycemia of 
excessive doses of insulin. In the present work we have attempted to study 
only the primary action, as the secondary action has been carefully studied 
by Olmstead and Logan® and Cannon, Mclver and Bliss.*' 

.... ... undertaken while associated with the Henry Ford Hospital. Detroit, 

Al!cnlg:aR, 

From the Department of Phyalology, University of Michigan, Ann Arbor, Michigan. 
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In reviewing the literature on insulin, we were impressed with the possi- 
bility that the role of the nerve mechanism in insulin action had not been 
fully coiisidei-ed. We have therefore made a study of this phase of the prob- 
lem, thinking it might yield some additional information on the subject. Our 
object has been to stimulate or paralyze portions of the autonomic and cen- 
tral nervous systems and follow such procedures with insulin administration 
and blood-sugar determinations. 

AIETHOD 

We have used only unanesthetized animals as it is a well-established fact 
that anesthesia has a marked effect on the metabolism of body siigax’. In our 
studies involving the destruction of the central nervous system, we gave pre- 
liminary ether anesthesia but discontinued it as soon as possible. The insulin 
used was that of Eli Lilly Co., and all administrations were made intra- 
venously, the dose usually being four units per kilo in both the rabbit and 
dog. Blood samples were taken before the administration of insulin and 
usually at periods of one-half hour and one and one-half hours following. 
The blood was obtained from the marginal ear veins in the rabbit {2 c.e. 
samples) and from the femoral vein in the dog (5 c.e. samples). The blood- 
sugar determinations were made according to the method of Polin and Wu.“- 

STUDIES ON THE SYMPATHETIC SYSTEM 

It has been demonstrated by Banting, Best, Collip, Macleod, and Noble^ 
that there exists an antagonism between adrenalin and insulin in their action 
on blood sugar. This observation has been repeated by other workers and 
in order to standardize our technic, ive have repeated similar experiments 
using both the dog and the rabbit. Tivo of such experiments arc briefly 
summarized in Table I. 


Table I 


Dog 1. Mai.e, 15 Kilo. Kot Fed ik Pkevious Twenty-Fouk Hours 



TIME 

BLOOD SaOAB 

Normal Blood Sugar 


94.3 

Insulin 60 units 

7.53 


Blood Sugar 

S.32 

66.2 

Blood Sugar 

9.15 

53.7 

2 c.e. Adrenalin (1-10000) 

9.22 


Blood Sugar 


62.5 

Babbit 1. 2 Kilo. 

9.57 

117.6 

Insulin S units 

10.12 


B'ood Sugar 

10.50 

7S.S 

Blood Sugar 

11.42 

76.1 

1 c.c. Adrenalin (1-10000) 

11.45 


Blood Sugar 

11.55 

92.9 


The power of adrenalin to thus counteract the hypoglycemia of insulin 
suggests the possibility that the two drugs may be antagonistic physiolog- 
ically. Therefore, in order to test the role of the sympathetic system in the 
production of hypoglycemia by insulin, we have attempted to paralyze the 
.sympathetic ganglion by use of nicotine and lobeline and follow their ad- 
ministration by insulin. Table IT briefly outlines the results. 
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Table II 


Habbit 5. 3.6i Kilo 



TIME 

BLOOD SUGAR 

0.3 c.c. Nicotine 0.5% (neaiJy died) 

3.21 


0.23 c.c. Nicotine 0.5% 

3.30 


Blood Sugar 

.3.32 

150.4 

Insnlin 15 units 

3.37 


Blood Sugar 

4.10 

44..i 

Blood Sugar 

5.10 

47.S 

Dog 5. 17 Kilo. Not Fed in pREvior.s 

TivE.N'Ty'ForR Hours 

Blood Sugar 

9J1.5 

112 2 

Lobeline 0.5 c.c. (0.5 ing./c.c.) 

0.40 


LohcHno 1.0 (0.5 mg./p.e ) 

0.4r, 


Insulin 70 units 

9.52 


Lobcline 1.5 c.c. (0.5 mg./c.e.) 

9.55 

(definite loactiou) 

Blood Sugar 

10,27 

G4.5 

B’ood Sugar- 

11.22 

58.0 


Prom the results sliowii in Table II it is sujsgcsted that the sympathetic 
system is not primarily involved in the prodnetion of hypoglycemia by in- 
sulin. AYo have eonfirmed these results with varying doses of lobcline and 
nicotine in comlnnation witli atropine and partial destvuetiou on the centi'al 
nervous system. 

STUDIES ON* THE PARASYMPATHETIC SYSTEM 

QaiTclton and Santenoiso*^ have noted that insulin is a powerful excitant 
of the vagtts, the oculocardiac reilex being atigmonted, the heart nnd respira- 
tion slowed, and the blood prc.ssurc falls. The susceptibility to shock in- 
creases. They found that such a picture was independent of blood-sugar 
decrease, as previous injections of glucose did not influence the results. They 
suggest that albumin in the insulin may modify the results and that certain 
hypovagotonic animals do not respond. Houssay and Lewis“ have observed 
that the blood-sugar increase which accompanies morphine may be hindered 
by section of the splanehnics, but comes into play again if the vagi are cut. 
■NVe have observed several animals which have received atropine before iirsulin 
'and Table III expresses the results. 


Table lit 


Dog -4. Fe.male, 17 Kilo. Not Fed in Previoos Twenty-One Houns 


Blood Sugar 
Atropino 1 mg. 
Ati opine 1 tng. 
Blood Sug.'ir 
Insulin 6S units 
Blood Sugar 
Blood Sugar 

kuiBiT 5. 

Atropino .T n»g. 
Atropino 7.5 mg. 
Nicotine 
Blood Sugar 
Insulin 15 units 
Blood Sug.nr 
Blood Sugar 


(pREviocsLV Reported.) 


TIME 

sisb 

9.29 

9.33 

9.3B 

9.42 

10.15 

11.30 

•l.JU Knj>. 


BLOOD SCQAR 


S4.8 


S4.1 

01.7 

57.4 


3.15 

3.17 


3..32 150.4 

3.37 
4 10 

5.10 47.S 
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We have con&vmed these results by usiug atropine with other drugs and 
from the findings, it appears that insulin acts as effectively after the animal 
has received large doses of atropine. 

PITUITARY EXTRACT 

Burns,® in his splendid studies on insulin and pituitrin, has demonstrated 
that subcutaneous injections of the extract of the posterior lobe of the 
pituitary gland given simultaneously Avith injections of insulin, diminished or 
abolished the faU of blood sugar nomally produced by the insulin. He has. 
further shoivn that pituitary extract removes the symptoms of hypoglycemia 
convulsions causing a rapid elevation of blood sugar. We have been able to. 
confii'm his observations as illustrated in Table IV. 

Table IV 


Dog 2. 15 Kilo. Not Fed in Pkevious Eighteen Hours 





TIME 

BLOOP SUGAB 

Blood Sugar 



9.25 

74.7 

Insulin 60 units 



9.30 


Blood Sugar 



10.5 

33.7 

Blood Sugar 



11.10 

33.2 

Pituitrin 1 c.c. 



11.16 


Blood Sugar 



11.32 

58.5 


Rabbit 2. 

2.27 Kilo 



Blood Sugar 



9.45 

108.1 

Insulin 9 units 



9.51 


Blood Sugar 



10.22 

44.8 

Blood Sugar 



11.27 

43.7 

Pituitrin 0.3 e.o. 



11.29 


Blood Sugar 



11.40 

81.3 


It is impossible to explain how adrenalin and pituitrin acting- on any 
single knomi peripheral nerve mechanism can counteract the hypoglycemic 
action of insulin. Bums has called attention to the fact that although both 
adrenalin and pituitrin produce a hyperglycemia, adrenabn produces a greater 
and more prolonged hyperglycemia and the antagonistic action of pituitrin 
to insulin hypoglycemia is more extensive, more persistent, and more rapid 
in its action. 


STUDIES ON CENTmVL NERVOUS SYSTEM 

The observations of Cushing-® and his collaborators serve to shmv that 
there is a definite relation between carbohydrate metabolism and the pituitary, 
body. Clinically and experimentally they noted that hypophyseal deficiency 
was accompanied by “an acquired high tolerance for sugars, with the re- 
sultant accumulation of fat.” Borehardt-® found that infundibular extract 
caused a rise in blood sugar. However, such an increase Avas denied by 
Pranchini.-' , Later, Cushing shoAved that the intravenous administration of 
the extract Avas “almost Aidthout exception” accompanied by hyperglycemia.. 

In attempting to study insulin eonAUilsions in decerebrated cats Olmstead 
and Logan Avere unable to cause a loAvering of, blood sugar in the decerebrated 
animals to the leAml necessary to produce convulsions in the rabbit. They 
Ihen attempted to determine Avhether such a high blood sugar in the decere- 
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brated cat was not attributable to the action of the pituitary body. After con- 
siderable work on decerebrated cats with the pituitary body intact, and wth 
the pituitary body removed, they concluded that ^'decerebrated cats with the 
pituitary body intact maintain a high blood-sugar level which is not mate- 
rially reduced by insulin.” Analysis of their results indicate that both the 
animals with the pituitary body intact and with the pituitary removed re- 
.sponded to the administration of insulin, the amount of blood-sugar lowering 
being essentially the same in the two conditions. However, in the animals 
with the intact pituitary the blood sugar was at a higher level at the time 
of the insulin administration and therefore the resulting blood sugar did not 
reach so low a level. 

Burns and Dale^^ have recently published experimental results which have 
a very definite relation to this phase of our work. They observed that in 
the decapitated and eviscerated cat, with constant infusion of dextrose, in- 
sulin produces the characteristic fall of blood sugar. 

In our studies involving the central nervous system we have attempted 
to avoid asphyxiation, for Yamakani^* has demonstrated that clamping the- 
trachea of the rabbit would increase the blood sugar from normal, i.e., about 
0.120 per cent to 0.225 per cent, such increase occurring in five minutes. We 
have not attempted any studies which would necessitate the intact respiratory 
center but instead have used artificial respiration which could bo accurately 
controlled and tliereby liave avoided any changes whicJi might be caused 
by respiratory stimulation or depression. 

In destroying the central nervous system we have used essentially the 
technic described by Jackson.” We have studied both the action of insulin 
after destmetion of the brain and cord and also with the addition of atropine, 
loheline and nicotine. Tabic V represents the results obtained after pithing 
an animal’s brain and cord. 


Table 

Doo 12,7 Kilo. Fed Tv^'enty-Fouii liouns Previously 




TIilB 

BLOOD SUGAR 

Blood Sugar (under ether) 


11.00 

ISO.l 

Pithed 


11.07 


Blood Sugar 


11.17 

192.2 

Blood Sugar 

Insulin 70 units 


11.27 

10S.5 


11.31 


Blood Sugar 


12.01 

74.1 

Blood Sugar 


12.IS 

49.0 ' 

Insulin SO units (Steam^s) 
Blood Sugar 


12.21 

12.53 

63.7 


Comment: Blood sugar apparently increased follo^nng tho second injection of insulin. 


In the second animal of this series, we did not only pith brain and cord 
but in addition gave 4 milligrams of atropine in divided doses and also 10 
milligrams of nicotine in divided doses. Fig. 1-a is a record obtained from 
the animal after it had been given atropine, nicotine and a pithed brain and 
cord. The record was made during the period which insulin action was 
studied. It will be noted that the animal received two injections of insulin — 
each representing 100 units, yet there was no reduction of blood sugar but 
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Table YI 


Doc 21 Kilo. Not Flo Dcrixo Previous Tiuj:tv-Six Hours 



TIME 

BLOOD SUGAK 

Blood Sugar 

8.45 

97.1 

Atiophio 4 «ig. (Divided doses) 

9.00 


Nicotine 2 c.c. 0.3% (Divided) 

9.15 


Pithed 

9.27 


Blood Sugar 

9.35 

177.0 

Blood Sugar 

9.42 

200. 

Insulin 100 units 

9.45 


BIoM Sugar 

9.55 

256.4 

Blood Sugar 

10.15 

2S5.r 

Insnlin 100 units 

10.18 


Blood Sugar 

10.28 

317.5 

Blood Sugar 

10.48 

307.7 


instead there was a gradual increase. A sample of this same iiibuliii was re- 
turned to Eli Lilly and Co., who reported it to be of original potency. It 
will also be noted that toward the end of the record the animal received 
a large dose of nicotine which caused a definite blood pressure response. Such 
a result suggests that the original dose of nicotine was not sufficient to cause 


i 







vcc.. 


'Trim,,, in,, 

"'"''''ihi’uVj'v 


'-n.c, \UiLrt,-'EtW. 




Fig. 2. 

paralysis or that its action liad worn off during tlie experiinont. Table VI is 
a Miniinary of procedure and results obtained. , 

tVe have repeated the experiment explained in Table VI but using con- 
siderably more nicotine. Fig, 2 is the record obtained during the adminis- 
tration of nicotine, the ahiiiial having previously received 4 mg. of atropine 
sulphate. It will be noted that following the fii-st injection of I e.e. of nicotine 



800 


THE JOURNAL OF L.ABOKATORY AND CLINICAL MEDICINE 


solution there was a prompt and pronounced rise in blood pressure, the second 
dose of 1 c.e. of nicotine solution gave little response, while the third injec- 
tion of 2 e.c. caused practically no change in blood pressure. Following the 
administration of nicotine the animal was pithed completely, brain and cord. 
The data presented in Table VII gives a brief record of procedure and re- 
sults obtained. 

Table VII 

£)og 17.6 Kilo. Not Fed DirniNa Previous Twentt-Fodr Hours 



TIME 

BLOOD SUGAR 

Blood Sugar (Under Ether) 

2.30 

123.5 

Atropine 1 c.e. (1 mg.) 

2.33 


Atropine 1 c.e. 

2.35 


Atropine 2 c.c. 

2.36 


Nicotine 1 c.c. (0.5%) 

2.39 


Nicotine 1 c.c. 

2.41 


Nicotine 2 c.e. 

2.42 


Blood Sugar 

2.44 

159.4 

Pithed 

2.55 


Blood Sugar 

3.08 

119.8 

Repithed 

3.11 


Blood Sugar 

3.18 

111.6 

Insulin 100 units 

3.25 


Blood Sugar 

3.55 

84.1 

B'ood Sugar 

4.25 

60.6 

Blood Sugar 

4.00 

39.4 


It will be observed that during the administration of the atropine and 
nicotine the blood sugar rose from 123.5 mg. to 159.4 mg., also that this 
animal, although receiving a much larger dose of nicotine, still responded to 
insulin administration. These observations suggested to us the possibility 
that probably nicotine had exerted only a stimulating effect, in the previous 
experiment, and through stimulation of the sympathetic system had left the 
blood sugar high even in the presence of excess insulin. (We repithed the 
animal because of some twitching about the mouth which suggested incoin- 


Table VTII 

Dog 17 Kilo. Not Fed Previous Forty-Eight Hours 



TIME ' 

BLOOD SUGAR 

Blood Sugar (Under Ether) 

10.20 

119.1 

Blood Sugar (Under Ether) 

10.33 

137.4 

Pithed 

10.50 


Atropine 1 tag. 

10.52 


Blood Sugar 

11.05 

196.1 

Blood Sugar 

11.20 

116.3 

Blood Sugar 

11.35 

122.0 

Nicotine 2/3 c.e. (0.5%) 

■ 11.39 


Blood Sugar 

11.45 

114.9 

Nicotine 0.5 c.c. (0.5%) 

11.52 


Insulin 95 units 



Blood ■ Sugar 

12.02 

111.7 

Nicotine 0.5 c.c. (0.5%) 

12.05 


Blood Sugar 

12.12 

95.2 

Nicotine 0.5 c.c. (0.5%) 

12.15 


Blood Sugar 

12.22 

87.3 

Blood Sugar 

12.52 

71.4 

Artificial respiration discontinued 

1.45 
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plete pithing. However, we later concluded that such movements were caused 
by the administration of nicotine.) 

Assuming that nicotine in small doses might exert a stimulating effect on 
the sympaUietic system and thereby maintain a high blood sugar, we attempted 
the following experiment to determine whethei* such an action was responsible 
for some of our results. AVe also desired to observe the variations in blood 
siigar of an animal pithed brain and cord. The results of our observations 
are recorded in Table VIII. 

On account of the extreme action of the vagus, following the pitliing of 






Jip. 3. 

the animal, it was thought necessary to give atropine. One milligram was 
sufficient to free the heart from what appeared to be a dangerous inhibition. 
The blood sugar rose, following pithing, to 196.1 mg. and during the follow- 
ing thirty minutes appeared to reach a rather constant level of about 122 mg. 

After the blood sugar had attained such a constant level the animal 
received % c.c. nicotine solution 0.5 per cent. Fig. 8 is presented to show 
the blood pressure response to the nicotine admiiustration. The blood sugar, 
following the return of the blood pressure to normal, was es.sentiaUy the same 
as before the administration of the nicotine. The animal then received 0.5 
c.c. of nicotine solution and simultaneously 05 units of insulin. The blood 
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bUsr.ir was detciTiiiiU'd oai.'!i ten nninites and 0.5 e.c. nicotiiii' .solution was aLso 
admiiiistcrod i-aidi ten iiiimites. Fig. 4 .shows tlic re.sult of such administra- 
tions — the response becoming less witli each injection, yet eacli produced a 
definite inerea.se in blood pressure. The resiiifs of the bIood-.sugar determina- 
tioms accompanying the insulin-nicotine administration are presented in Table 
VI ir. 

Table IX is the sumniarj- of the data obtained from an animal which had 
received insulin following the administration of atropine and lobeliue. The 
lilood pres.sure record of the animal is presented in Fig, 1-Zi. 

Tabi.e IX 


Doo t»1.2 Kii.o. SrLEFx Previously REMoiEir 



TIME 

cr.oon SUGAR 

At^opnip 1 c.c. (1 mg. per c.c.) 

3.40 


Lobelia© S c.c. divided do^cs (0.3 pig. per e.c.) 

0.50 


Pithed brain and cord 

4.05 


Blood Sugar 

4.10 

20S.1 

Blood Sugar 

4.20 

208.1 

Insulin SO unit? 

j gg 


Blood Sugar 

4.32 

240.0 

B’ood Sugar 

4..V2 

1S8.7 

Blood Sugar 

5..)2 

50.5 

Blood Sugar 

r.02 

53.5 

Insulin 100 units 

S.18 


Blood Sugar 

S.51 

100, (Arterial 
Blood) 

Insulin 100 units 

ft.22 


TnsuUlu 100 units 

10.09 


Insulin 100 units 

31.07 


Stopped artificial respiration 

11.50 



Comment: Blood f'tigar jo?c immrdiato’y folhnihig tUe &cp«»hjI ailiHiuhtiation of in- 
sulin. (Tljc animal fccciTod '•cveral times tlie u'^unl toxic tloco of insulin ^rithont nny ap* 
parent toxic losuUs.) 


CONCM'SION'S 

1. Iiisuliu produces blootl-siiirar lowcrhi" after the fallowimr iiroceduves; 
fet) the destruetion of the central nervous system, (&) the administratiou of 
atropine in doses Miftioieutly sji’eat to paralyze the parasyuipathetie eudiujrs, 
and (c) tlic administration, of nicotine and loheline in doses which stimulate 
and paralyze tlje sympathetic graiiglia. 

2. One animal of the series, whieli was pithed brain and cord and which 
also received atropine and nicotine, showed a marked increase in blood sugar 
following the administration of excessive doses of insulin. 

3. Small doses of nicotine which stinmlate the sympathetic system do not 
eounteract the hlood-sugav lowering produced l)y insulin. 

4. Insulin apparently acts independently of the central nervous system, 
the sympathetic nervous system, and the parasympathetic nervous system. 
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FINANCING CLINICAL PATHOLOGY IN THE MODERN HOSPITAL^ 


By Ward Burdick, M.D., Denver, Colorado 


I T is again my px'ivilege, as the representative of the American Society of 
Clinical Pathologists, to express the appreciation of the courtesy in extend- 
ing the opportunity to present a subject, in the endeavor to effect a reconcilia- 
tion in what has probably been one of the most difficult problems, ' which has 
confronted the advocates of hospital standardization up to the present time. 

It is the purpose of this presentation to represent a composite of the 
opinions derived from the fellows of the Society as the result of a questionnaire. 

The concluding paragraph of the communication presented a year ago be- 
fore the Congi’ess at Chicago, may be quoted: “In closing may I suggest the 
appointment of a committee by the American College of Surgeons to cooperate 
with a similar committee from the American Society of Clinical Pathologists, 
to formulate a plan of financing the department of clinical pathology in the 
hospital?” In the absence of action proceeding from this suggestion, it is 
deemed proper to again present theTnatter for consideration, with the hope that 
an agreeable plan might be developed. The subject is one which is best ap- 
proached Avith due consideration of the five chief participants, or those prin- 
cipally concerned, namely, (1) The American College of Surgeons, (2) The 
Hospital, (3) The Attending Physician, (4) The Patient, and (5) The Clinical 
Pathologist. 

The American College of Surgeons is generally regarded as a most power- 
ful constructive agency operating in the field of medicine. Under its influence 
the chaff in surgery is being winnowed out, unnecessary operations eliminated 

•Read before the Clinical Congress of the American College of Surgeons, New York City. 
October 21, 1924. 

Received for publication, October 28, 1924 . 
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and illegal ones curtailed. Hospitals are transformed from mere boarding 
louses, to institutions of science. Uniformity in the recording of oases and 
the bringing together of staff groups at regular intervals foe the interchange 
of views and the soientifie discussion of cases, has been accomplished. As most 
pertinent to this presentation, however, may be mentioned “The Minimum 
Standard” laid down by the college, which reads: “That diagnostic and 
therapeutic facilities under competent supervision be available for the study, 
diagnosis, and treatment of patients, these to include at least a clinical labora- 
tory providing chemical, bacteriological, serological and pathological services.” 
Thus, the seed of scientific medicine is likewise being implanted, and valuable 
methods of diagnosis, whicli come within the realm of clinical patliology are 
now advocated as routine measures, to be applied to all patients who enter the 
hospitals. 

“Competent supervision” is interpreted by tlie College as meaning a clin- 
ical pathologist; and the laboratory procedures which are suggested as a 
minimum routine for aU patients are, qualitative analysis of the urine, 
oytologio analysis of the blood, and the histologic examination of all tissues, 
apparently diseased, removed at operation. This, in the opinion of B. W, 
■Willetts of Pittsburg, “is an irreducible minimntn,” and, adds R. Ottenborg 
of New York City, “is not too much to demand of a standard hospital,” since, 
to quote from Kano Ikedo of Minneapolis, “The fiist and primary function of 
the hospital laboratory is to aid in correct diagnosis and to guide in proper 
treatment by furnishing to tlie ottendiiig physician certain negative and posi- 
tive findings”; while H. C. Sweaney of Chicago, voicing the consensus of 
opinion, believes “that these requirements should be broadened," for, oon- 
tinucs the doctor, “the benefits to bo derived are too well known, especially 
when a thoroughly trained man takes the work in hand." 

The impossibility for all standardized hospitals to obtain a full-time clinical 
pathologist may be gleaned from the fact that, according to estimates, tliere 
are less than eight hundred clinical pathologists available at the present time; 
while in the United States there are 806 hospitals with a bed capacity of 100 
and over, to say nothing of the numerous smaller ones. Puthermore, many 
clinical pathologists are occupied with their private laboratories and are hence 
reluctant to accept full-time positions, especially in view of the uncertain 
economic state of hospital service. However, Frank IV. Hartman of Detroit, 
is impressed, “that competent supervision would not necessarily mean that the 
clinical pathologist must be a full-time member of the Hospital Staff,” for, 
says A. H. Sanford of the Mayo Clinic: “Ills time might he divided with a 
minimum of two hours a day to be spent in each laboratory” and, add.s T. H. 
Boughton of Akron, Ohio: "A small hospital can usually arrange for .such 
service by cooperation with a larger one, if the expense is too great to main- 
tain a completely equipped laboratory and staff. "We have this arrangement 
with three such hospitals, one in Akron and two outside.” Voicing tlie same 
sentiment wliioli, in view of tlie scarcity of workers in this field, is the con- 
sensus of opinion of the clinical pathologists, P. C. Narr of Kansas City states 
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that “Foi’ smaller hospitals, I can see no objection to having one pathologist 
supervising the work of two or three.” 

As the question in hand pertains to the financing of this new department, 
our attention will be directed to the manner in ivhich the subject is viewed by 
the hospitals. 

Hospitals generally have adopted the ideals as suggested by the American 
College of Surgeons. One cannot view the efforts of these institutions to comply 
with the standards without feeling a sense of pride and satisfaction. By their 
efforts the standard of medicine is being elevated, in spite of the fact that 
they have encountered. stubborn opposition. 

These institutions have had to meet the complaints of patients against 
the extra charge for routine laboratory work. This has been largely 
due to the apathetic attitude of some physicians and surgeons toward 
standardization. But, says V. L. Andrews of Pittsburg: “The public 
generally is becoming educated to the fact that a laboratory is a great help 
to the doctor and manj- of them are demanding laboratory work and are going 
to doctor's, b.v preference, who liave this work done. ’ ’ And, observes Frederick 
B. Sondern of New York City: “Patients complain against charges for labora- 
toii'y work only when the attending physician neglects to inform them in ad- 
vance that this is a necessary expense, just as his fee is a necessary expense.” 
Regarding the fear that has been expressed in some quarters that insistence upon 
this added expense is resulting in the opening of small nonstandardized hos; 
pitals to the detriment of the larger ones wliich are trying to maintain the 
standards; Harry J. Corper of Denver, in agreement with the general opinion, 
saj^s: “There is just as much justification in the hospital’s opposition to doing 
good clinical pathology on the basis of tlie patients complaining against the 
extra charge for laboratoiy ivork, as there would be on the basis of the patients 
complaining against the surgeon’s or internist’s fee — true, some patients com- 
plain about both, and poorer grade hospitals will crop up now and then in 
violation of standards, but we notice that the Mayo Clinic has not become 
extinct or closed its doors for lack of funds. AVhen the public becomes 
educated to the fact that first-class sendee can only be obtained in Class A 
hospitals with good laboratories, then this cry will cease.” AVhiie A. H. San- 
ford of the Alayo Clinic assures us that, “The public are appreciating more 
and more the value of laboratory work, and ivill soon ask to go to hospitals 
•where they are not only charged for such sendee, but where they know they 
can get good laboratory work. I personally have seen a great change in tlie 
attitude of the public toward the AVa.s.serinanu test alone. A few years ago. 
I would conceal from the patient tlic true nature of the test. Now it is very 
common for a patient to say, ‘Are you going to do a AVassermann test?’ They 
are always satisfied when the reply is in the affirmative.” 

Thus hospitals may be reasonably assured that sentiment is ciystallizing 
on all sides and it is only necessary to maintain a firm stand. All opposition 
will soon fade info thin air. 

Patients have complained with i-eference to routine laboratory work, that 
it is unfair to charge for something -n’hieh they liave not requested. They look 



F^XA^■CI^'G CLlNlCAt. FATHOLOIJY IN THE MODEKN HOSPITAL 


807 


to their attcmling piiysieiau for all .serviee essential to their ease, in nuiny 
instances, those in attentlanec do not advise them with reference to the eluirgc 
and in some oases have even told them not to pay it. says h. Holm 

of Lansing Michigan, “all patients prefer to go to the better equipped lios- 
pitals. Wc know tliat patients are in the habit of paying for treatment only, 
but It is comparatively cas3' to train them to realij^e that medical scivieo is 
not always measured by pills and stitches.” As L. S. Lippeiieott of Vicksburg 
views it: “Education is the solution, and education must be applied to physi- 
cians as well as patients. The physician must be made to realize that laboratory 
service is necessary and must explain it to his patient. One factor that makes 
the physician slow in this regard is his unwillingness to admit to his patient 
that there is .something wliieh he cannot do. “Moreover,” says F. C. Narr of 
Kansas City, “eveiy hospital has a right, for the protection of its reputation, 
to require that every jjatient admitted to it be adequately studied, in order 
that a correct and complete diagnosis be made and proper treatment 
instituted. If the attending physician will not .sec to thi.s, tlien the hospital, 
in self-protection, should.” “The physician,” thinks Robert P. jMaul of Den- 
ver, “must be gradually taught that the laboratory is jast as essential in 
the hospital as is the operating room.” 

PhnsicimSy many of them, arc open to censure for their apathy, not to say 
hostility, toward standardization; especially in the earlier days of the move- 
ment, Even fellows of the American College of Surgeons are not without 
fault in this direction. In the beginning there was almost a solid wall of op- 
position, characterized not only liy indifference but many took the jiosition that 
there was no precedent to justify the introduction of routine Jaboratoiy te.sts 
Qii hospital patients; that if this must be done, a teehnieiau might be emplo.vc<l 
on a small salaiy in order to oliviatc the added c.Npen.se. 

“It is usually the man of the old .scliool who takes such a .stand,” says 
C. L, Klenk of St, Louis, “the move modern man, if he makes such a state- 
ment does so only because lie is ignorant of the responsibility of the pathol- 
ogist.” “aVikI,” adds Phillip Hillkowitz, of Deuvei’, “teclinicians cannot inter- 
pret the findings any more than we should expect nurses to perform opera- 
lions.” We arc iTininded by Sanford of the Mayo Clinic, that, “It takes about 
ten years for the profcs.siou to accept a new idea.” “There is always opposi- 
tion to anytliing that is out of the old order,” state.s W. F. Tiiomson of Beau- 
mont, Texas; while Ruth Gilbert of the New York Department of Health, at 
Albany, has to say; “If one compares the present attitude of pljysician.s in 
regard to laboratory work witli their attitude ten ycai-s ago, it will be noted 
that a marked change in favor of clinical laboratory service has occurred, and 
this tendency will undoubtedly continue, aince medical schools are emphasizing 
more and more the importance of laboraloiy work. The unfortunate demand 
in certain localities for ‘clieap’ laboratory service sccm.s one of the greate.st 
hindrance.s to progress. Unless the character of the work is .satisfactory, it is 
obviously belter not undertaken. Nothing can be worse than false or mislead- 
ing reports. The fact that an unsupenused teehnieiau does certain te.st.s well, 
may lead pliysicijins to place confidence in work less cificientiy done; and thu.s* 


808 THE JOURNAL OF LABORATORY AN0 CLINICAL MEDICINE 

tend to discredit laboratory work in general in the minds of the physicians 
concerned. ’ ’ 

My pei-sonal opinion in this matter may be expressed as follows: Tlie 
technician occupies the same relative position to the clinical pathologist that the 
nurse does to the surgeon. One would- not expect the surgeon to cut sponges, 
clean instruments, prepare the operating room, make the patient ready for the 
operation, and clean up after it is over. Technicians, likewise, absorb much 
of the detail work in connection with the clinical laboratory. Many of them 
do become proficient in the technic of some of the lesser procedures, but in no 
case, are they qualified to correlate findings with the clinical condition of a 
patient, any more than a nurse in the operating room would be qualified to 
perform a laparotomy. True, man}'’ of them might conduct the mechanics 
of an operation very credibly but il would be unsafe, in the absence of the 
background of a medical education to permit them to assume the responsibility. 

Our first thought, as we approach the question of financing clinical 
pathology in the modem hospital from the viewpoint of 

The Clinical Pathologist, is the avoidance of any measure, the adoption 
of which might impede the development of clinical pathology as a specialty in 
medicine. It is to be noted that this specialty has evolved, not in connection 
with the hospitals, but in private laboratories in the medical communities. The 
development of the emolument of the clinical pathologist has been through 
the laboratory fee, which was commensurate with the amoimt of work involved 
and the refinement of the clinical diagnostic procedure. Pioneers in this branch 
have not been fettered by tbe heavy hand of servitude, but have, in common 
with their colleagues in other specialties, enjoyed the stimulus of adequate com- 
pensation for each transaction. These considerations, therefore, should guide 
those concerned with the growth of this phase of hospital standardization that 
due care be exercised to preserve, within the hospital, the same economic status 
for the clinical pathologist that prevails without. 

As there exist various relatively common fees for different surgical pro- 
cedures, which through custom, have become more or less stable; so likewise, 
has the force of precedent established a reasonable emolument for many of 
the operations of the clinical pathologist — as was shown by a recent survey 
among the pathologists of the country — ^ivhich definitely established the value 
which time has placed upon the usefulness of the c-Iinieal pathologist. The 
question has been propounded on several occasions of late as to the amount of 
compensation which an experienced clinical pathologist should receive for full- 
time service. 

Obviously it would be incompatible with good judgment to expect a surgeon 
of standing to relinquish his private practice and identify himself exclusively 
with one hospital at an income of, for example, less than ten thousand dollars 
per year. And there would be relatively few who would consider such a stipend 
equal to the sacrifice. As a matter of fact few well grounded surgeons would 
tbiTik of accepting a salaried position of this character. Not only because of 
inadequate reward, but of its servile limitations as well. To say nothing of the 
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inevitable precedent of paving the way to state inedieine; few of us wishing to 
become institutionalized. 

The clinical pathologist likewise, desiring to maintain his status as a con- 
sultant in medicine, will best cooperate with the hospitals in the establishment 
of adequate laboratory service, on a basis similar to that which obtains with 
relation to the surgical service or that of infernal medicine. 

The greatest difSeulty in the financing of pathologic laboratories in con- 
nection with hospital standardization seems to have proceeded from the confu- 
sion arising from the two positions which clinical pathologists, as directors of 
hospital laboratories, have ooenpied. Primarily the clinical pathologist, espe- 
cially in his private pursuits, is a oousultaiit; comparablo to other departments 
f. ' '■ ine. In this capacity, his position is quite distinct from the director of 
tory maintained by a hospital for the maintenance of its standard, and 
its service made mandatory upon the physicians and surgeons enjoying its privi- 
leges. The financing of these two positions must neccssai’iiy develop in dissim- 
ilar ways. It is unnecessary, therefore, to refer to the methods or fees to be 
applied in consultation practice. The hospital will ho compelled to sustain its 
laboratory and operatives as other additions and improvements are provided 
for. It would seem most reasonable as a basis for determination that the entire 
expense of the laboratory, the value of its space, the apparatus and material 
required, adequate compensation for director and technician, should be deter- 
mined. This amount should be added to the gross income of the hospital and 
prorated in addition to the standard charge of accommodations wliioh have pre- 
vailed. This implies the recognition of a dual capacity for the clinical patholo- 
gist who serves as a director or pathologist in the hospital laboratory. His 
compensation from the hospital is for his service as an indispensable part of 
modem hospital standard and is, therefore, essentially different from his em- 
ployment as a consultant of choice of the attending physician or surgeon of the 
patient. In the latter instance he is obviously the choice of the physician and 
patient, while in the former he is the necessary adjunct of the hospital for the 
maintenance of its standard, and ofttimes an uninvited if not objectionable 
necessity to the attending physician; hence, the basis for criticism of implied 
injustice. 

This has an analogue in the position occupied by the railroad surgeon or 
the physician retained by any other industry, for the maintenance of certain 
standards or ideals. Such men arc secured at a stated retainer and their posi- 
tions as consultants or private practitioners are in no way curtailed. The 
upward trend of humanitarian ideals requires the industries to establish certain 
standards of health protection for the promotion of which physicians or surgeons 
may be retained. Likewise, the advance of scientific medicine has made it neces- 
sary for the modern hospital to establish a department of clinical pathology 
which demands the services of a clinical pathologist. 

tVhen, however, the fulfillment of the minimum requirements of standardi- 
zation have been reached, his position assumes that of a consultant and his re- 
muneration should be determined accordingly. 

Referring again to the minimum requirements of the College of Surgeons 
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which leads "That a clinical lalioratory be availuhle for the study of cases, 
etc.,” "Tluit a clinical pathologist be in charge and that certain tests he done 
upon the patients when they enter the hospital.” It is apparent that the Col- 
lege does not require that all of the refinements of clinical pathology be fur- 
nished to the patrons of the hospital on the same basis as light and heat; but, 
that they be available; convenient; at hand; so that they may be utilized when 
required. 

In conclusion it seems advisable to empliasize the dual position Avhieh lias 
been occupied by the clinical pathologist associated with hospital service. 

That the subject of financial support of clinical pathological pursuits e.ssen- 
tial to modern hospital standardization cannot be satisfactorily determined, 
without piovision for eacli or both positions in ivhieh the clinical pathologist 
may be employed. 

That portion of the service performed as a part of the hospital routine is 
an obligation of the hospital. Special pathological determinations which are 
deemed sufficiently necessary by the attending physician and surgeon in indi- 
vidual eases as to be required for the elucidation of the clinical state, or to 
determine the character and amount of treatment, is an obligation of the pa- 
tient similar to an opinion rendered upon solicitation of the attending physician 
and compensation determined accordingly. 

When such services assume the character of consultation contributing to 
the understanding and interpretation of the disease, the fee should be antici- 
pated according to the standards established in private laboratories. . 

The security of the fee for such special service devolves upon the attending 
physician, or hospital, or both. 

The freedom of consultation ivithin the hospitals should not be restricted; 
Init should be e.vtended to all clinical pathologists of standing according to the 
]n-eforencc of those concerned, as obtains in other specialties. 


A MODIFICATION OF THE KOLMEE REACTION* 


By F. 0. Huntsinger, Pharmacist, TJ, S. Navy, Great Lakes, III. 

T he Kolmer technic in the complement-fixation test has been the subject of 
extensive research in the laboratory at the U. S. Naval Hospital, Great Lakes, 
Illinois, for the past eight months, and conclusions arrived at have pointed 
most favorably to a method which we now employ. 

It would seem that in previous articles, appearing in different journals, 
that the great tendency is to cross check one test against another with the same 
sera; and meet wdth apparent failure, in noting an absence of hemolysis (or 
precipitation) in one test, and complete hemolysis in another, when the reverse 
should occur. 

IMauy factors can account for this, such as erroneous technic and the pres- 
ence of unknown bodies, passive or active in origin, which will or will not react 

♦Received for publication, October 36, 1024- 
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favorably to all tests. "We believe the elimination of these differences ^vitliout 
destruction of the luetic body is nccomplislied in the modified Kolmer reaction 
test used here. 

In a series of tests in which tho Noguchi and Kolmer technics were used 
simultaneously, we made a number of cliccks on cases which Avere positive for 
lues, malaria, tuberculosis (active), tonsillitis, Vincent's angina, and an nnde- 
teiTuiued febrile caSe. All were negative, except the Inetie cases. Wlien a large 
amount of serum is employed, inhibition of hemolysis Avill occin*. In using a 
large amount of serum thei*e is a chance that the fatty content, after the applica- 
tion of heat in the water-bath (56° C.), may have some bearing on the inhibition 
of hemolysis that occurs. For that reason small amounts of the serum are used 
unless a five tube test is used (as wc frequently use when varying amounts of 
serum and antigen are employed), A negative ,serum has never given a jiosi- 
tive I’caction where the technic was correet- 

Tho elimination of isolysins, or the rare autolysius, can be partially or 
completely nceomidislred by the washings of the unheated serum with the wa.shed 
cells which are to be used in tho test. 

In the case of the Kolmer the patient s serum can be treated with washed 
sheep cells and tliereby bind tho native amboceptor that may be pre.scnt. In 
the Noguchi, pooled washed human cells can be employed, exerting their action 
upon the agglutinins, precipitins and amboceptors, which may be pre.seut in 
the senim of patients who have received blood transfusions, et cetera, and liavc 
produced hemolysins ( t) therein. The serum thus treated, having such bodies 
present which have any influence upon the cells to be employed, in thc’presenoc 
of human complement, will pixiduce a haptophore group, piovided tlie comple- 
ment has not been destroyed. The native hcmoly.sins being bound our test 
becomes more accurate. 

A heterolysiu being employed in the test in a known unit against a specific 
volume of a blood cell suspension, meets with a reduced number of obstacles. 

After treating tho serum thus, it is inactivated in the water-bath (56° C.) 
for twenty minutes. In our test, using only two tubes, we employ 0.2 c.c. of 
human serum in each tube of the Kolmer set up. and only 0.1 c.c. in the Noguchi, 
In the fiont tubes we employ 0,1 e.e. of acetoiie insoluble antigen (unit 0.1 e.c.). 

The guinea pig complement is made up in tho dilution of one part guinea 
pig serum to nineteen parts of sterile physiologic salt solution. The unit is 
determined by titration, Avith double the amboceptor unit and one mil of tlie 
2 per cent suspensi'^n of sheep cells in sterile physiologic salt solution. The 
complement unit is doubled in the test. Each tube in tlie test tlien receives this 
doubled unit of complement. Shake well and incubate for ono hour at 37.5° C. 
At the cud of the hour, Ave remove the rack containing the test.s from the inrii- 
hator and immediately add the antisheep amboceptor (unit doubled) and 1 e.e. 
of a 2 per cent suspension of sheep cells. Shake well and incubate for one hour 
at 37.5° C., shaking the tubes well ovciy fifteen minutes for tlic first forty-five 
minutes. 

Control tnbes consist of the positive 4-pIus serum, positive 4-j;>lus spinal 
fluid, negatiA'c scrum, negative spinal fluid, antigen control on each antigeu 
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employed, amboceptor eontx'ol, guinea pig complement control and sheep cell 
control. 

The spinal fluids are not inactivated; five tubes are run with a control on 
each. Amounts of spinal fluid employed in the tubes are as follows: 0.2 e.c., 

0.4 e.c., 0.6 c.e., 0.8 e.c., and 1.0 c.c. 

Titrations for the unit amounts to be used in the Noguchi test are the same 
forms of procedure, except that we employ one-half e.c. of a. 2 per cent suspen- 
sion of human cells. Incubation is for only one-half hour. We then add the 
nntihuman amboceptor (double unit) and one-half e.c. of a 2 per cent, suspen- 
sion of human cells. Shake well and incubate for one-half hour at 37.5° C. 

We have used both the Noguchi and the Kolmer tests as checks against one 
another for a long period of time, but latelj' have run only the Kolmer. 

I -wish to thank Commander 0. J. Mink (MC), U. S. Navy, for his reading 
and correcting the original manuscript. 

CONCLUSION 

1. That the Kolmer is the most reliable of all the complement-fixation tests 
in the detection of lues. 

2. That native hemolysins can be destroyed or grouped by proper treating 
•of the fresh blood serum. 

3. That malaria in the Kolmer reaction will not give a positive four-plus 
reaction. 

4. That febrile conditions other than lues will not give a positive Kohner 
(Yaws influences this test in the tropics). 

5. And that the incubator (37.5° C.) or the water-bath method is preferred 
to the ice-box fixation method. 


RBPOET OF AN UNUSUAL CASE OP CONGENITAL CAEDIAC 
DEFECT (COE TEILOCULAEE) ASSOCIATED WITH TEANS- 
POSITION OP PULMONARY AETEEY AND AECH OP 

AOETA* 


By M. G. Wohl, M.D., Omaha, Nebraska 

C ASES of cardiac congenital defects in man have been the subject of classic 
discussion by writers such as: Eokitansky,^ Lebert-Schroter,- Keith,^ Ab- 
bott,'* Schwalbe.® For detailed critical analysis of .such cases the reader is 
referred to the authors mentioned. 

The case to be described below is quite unique because of the multiplicity 
of the cardiac defects, accompanied by transposition of pulmonary artery and 
thoracic aorta. 

Clinical Notes. — LFemale, ■white, seven months old, of American parentage in whom no 
history of syphilis, tuberculosis, or any other chronic disease was elicited. The child was 
full term and normal delivery. "Weight at birth six and one-half pounds. She breathed 


•Received for publication, October 7, 19SI. 



REPORT OP AN UNUSUAL CASE OF CONGENITAL CARDUC DEFECT 


813 


almost immediately on delivery, yet she vraa noticed to be blue at the time of delivery^. 
The cyanosis kept on increasing with the age of the child and remained until her death. 

Past History . — Baby has been blue since birth* her cyanosis getting worse when she 
cried j she did not thrive. Dr. Newell Jones, Omaha, was called in to regulate her 
feedings. At tlia time the doctor saw her, she was three and one-half months old; she 
waa cyanotic, poorly nourished, and had slight clubbing of the fingers. There was a palpable 
thrill over the precordium and systolic murmur waa heard over lower sternum which later 
became audible all over precordium. Pulse rate varied from 130 to 170 per minute. Her 
temperature was elevated a degree and a half; a few days prior to her death, her tem- 
perature became subnormal. 

Autopsy Findings.— The body sa that of a female, white infant, seven months old, 
58 centimeters in length. There is slight edema of legs and feet. Pronounced cyanosis 
of lips, face, hands and feet. Marked clubbing of fingers. Thymus normal size. The 
pleural cavity contains light amber-colored fluid. Lungs moderately congested. No other 
pathologic findings noticed. 



Plff. 1. — Interior of right ventricie. Note thickness of risht ventricular wall. Aorta 
Dears three semilunar cuaps. J, A probe passes Uirough tricuspid orifice from the auricle. 

Abdomen: Contains fxee serous fluid. Normal spleen absent. In the site normally 
occupied by that organ, there are four accessory splcnules; ouo tho size of an olive, the 
other three the size of a small pea. This is unusual; splenules accessory to normal spleen 
being not uncommon, however, accessory splenules without the spleen proper is rather rare. 

Liver; Weight 100 grams, moderately congested. 

Gastrointestinal tract, apparently normal. Gall bladder and pancreas normal; kid- 
neys show cloudy degeneration. Adrenals apparently normal. Sex organs normal. Ab- 
dominal aorta normal. 

Heart; Pericardium free from adhesions; contains 15 c.c. of clear yellowish fluid. 
Tho heart itself is enlarged, weighing 82 grams, and measuring diagonally 9 by 7% cm. 
Tho enlargement is due to hypertrophy of right ventricle and dilated auricles. 

The most striking anomaly seen upon the anterior aspect of the heart Is 
the origin of tho aorta, which arises from the right ventricle, at the usual site 
of origin of tlie pulmonary artery. 
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The pulmonaiy ai-terj^ arises from the left ventricle at the normal place 
of origin of the aorta. It does not communicate with the ventriculai' cavity 
proper, as it is atresic in its lowest 2 cm.; its lumen ending blindly at site of 
atresia. The inferior vena cava enters the amicle from below at normal site. 
The superior vena cava, however, opens abnormally wholly into left ventricle. 
The aorta is 1.5 cm. in diameter at its base and gives off two main coronary 
branches. The left coronary is seen anterior to the pulmonary artery, pass- 
ing posteriorly to auricles where it divides into an auricular and anterior 
circumflex branch. The ductus , arteriosus is patent throughout, measuring 
1 by 0.5 em. and connects pulmonaiy artery with aorta, just proximal to 
primary division of the latter. 

Fig. 1 shows interior of right ventricle. The right ventricle is hyper- 
trophied and dilated; its wall being 2 cm. thick and forming the whole 
cardiac apex. The aorta, bearing three semilunar cusps of equal size but 



Fig. 2. — Interior of auricular portion of heart A coronal section has been removed, 
exposing- the interior of both auricles from above. 

J, Atresic pulmonary artery ; 2, 2-a, interior of auricles bisected by muscular band ; 5, 
defective auricular septum ; -i, inferior vena cava, opening into right auricle from below : 
5, superior vena cava, opening into left auricle. 


with thickened contracted borders, rises from the conus of the I'ight ventricle 
in the position normally occupied by the pulmonary artery, as noted above. 
The conus is short and its muscular pillars unusually irregular and hyper- 
trophied. A large tricuspid valve having well formed infundibular septae is 
seen. Its chordae tendinae are fused and thickened. The tricuspid orifice is 
dilated, giving rise to an insufficiency. The left ventricular cavity is markedly 
diminished as compared with the right, its wall is also thin, measuring 0.2 em. 
The puhnouary artery, already described as arising from normal atresic site, 
has a thin wall, and is of diminutive size ending below in a glistening culdesac. 

The common auricular cavity is partially divided by a narrow thickened mus- 
cular hand that traverses it obliquely above the center, antei*oposteriorly at 
about normal lines of attachment. This band is strongly attached by its' ex- 
tremities to the musculature of the auricles ; it sends on the right side several 
additional chords, tendinous in nature, to be inserted in a fanshaped fashion on 
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posterior auricular wall. Aside from, this baud there is no other septo.1 tissue. 
The auricles communicate widely, therefore, with each other above and below 
the band. The baud represents apparently an incomplete septum primum. The 
inferior vena cava enters the rSght auricle from beliind and below to the right 
of the defective septum. The two auricular lumina, therefore, form a common 
cavity in wide communication above and below this band. The interventricu- 
lar septum is complete, separating the right ventricle wholly from the left 
The left ventricle which is not shown in the drawing presents walls strikingly 
thin and weak in comparison with the right. The heart has, therefore, two 
separate ventricular cavities each opening into a common auricular lumen.* 

ANATOMIC DIAGNOSIS 

Complete reversal of origin of aorta and of pulmonary aidery that arise 
from normal sites of each other. Aortic insufficiency resulting from the fact 
that the small contracted aortic valves do not meet, as described above; aplasia 
and diminution of left ventricle with atresia of mitral orifice; hypertrophy and 
dilatation of right ventricle. Auricular septum markedly defective above and 
below. Apparently persistent and much enlarged ostium primum and secun- 
dum. Tricuspid orifice dilated. Accessory splenules. Passive congestion of 
liver. Cloudy degeneration of kidneys. 


COMMENT 


^Ve are dealing with a rare cardiac anomaly. There arc only ten cases of 
defects of upper part of septum described in the literature.® 

Prom a critical survey of the cases reported, it would seem that defects in 
the interauricular septum are commonly associated with hypoplasia of the aorta 
and dilatation of the pulmonary artery. Our case is unique in that tho aorta 
and pulmonary artery, were transposed; the aoita was dilated and pulmonary 
artery stenosed. The pulmonary stenosis would have caused immediate death 
of the child were it not for the presence of the open ductus arteriosus. This, 
doubtless, permitted a retrograde flow of blood from aortic arch to pul- 
monary arterial system which was normal above the site of atresia already 
noted; the blood, therefore, reached the pulmonary arterial system in an un- 
usual manner. The mechanisia in production of this auricular defect may bo 
best understood through the application of the principles of the normal embryo- 
lo^c development as first pointed out by Kokitansky.’' 

^*The auricular septum is known to develop in two parallel planes (Bom, 
His) ; which grows downward from the roof of the common auricle at a very 
early stage. Of tliese two, that developing first, the septum primum, lies on 
the left side; as it grows do^vnward, an opening remains for some time at its 
lower border above the portion of the interventricular septxun formed by the 
endocardiac cushions. This 5s Itnown as the ostium primum. Gradually, as the 
primary septum grows downward, this ostium primum closes in, and a second 
opening appears above, in the upper part of the primary septum. This is the 
ostium secundum or foramen ovale which is guarded by the septum sccimdura. 


*It Is to bo reeretted that dutlnsr preparation of Uic drawlnffs the specimen became 
mtsiaid and other detailed study of it became impossible. 
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The latter arising from the right auricle to the right of the septum primum, 
arches downward, acting as a valve in the embryo and forming annulus ovalis 
of postnatal life.” 

The connection of the right and left auricular lumina below and above the 
auricular band described above is apparently a partially persistent ostium 
primum. The opening below the band is due to failure of this septum to grow 
down and fuse with the septum below. This assumption is based upon the fact 
that nonnally the closing of the ostium primum, by a downward growth of the 
septum primum, effects a permanent separation of the auricles at this site. The 
absence of auricular septum above this band is probably the result of an abnor- 
mally large ostium secundum or foi-amen ovale, in the formation of which, the 
whole upper part of the septum as well apparently as the septum secundum 
have disappeared. The transposition of the vessels can be accounted for by 
deviation of aortic septum within the truneus aorticus and by faulty union with 
the ventricular cavities. That pulmonaiy stenosis is due to congenital defect 
rather than to intrauterine endocarditis seems probable, on account of the pres- 
ence of the other cardiac defects. 

I wish to express my appreciation to Dr. Maude E. Abbott and Dr. James 
McDonald for valuable suggestions made during the preparation of the paper, 
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PRODUCTION OP liBIUNITY AYITH A SOLUBLE ANTIGEN OF THE 
PNEUMOCOCCUS* 


By N. S. Perry, Ph.B., and h. AV. Fisher, B.S., Detroit, Mich. 


D uring the past two ycais the writei’s have been carrying on some exten- 
sive experimental ■work for the purpose of determining the imiminizing 
properties of bacterial antigens prepared after various methods; and as a 
result of this -u’ork have reported some unusual and unexpected findings.’ 

Having tested over three hundred antigenic preparations from several 
different organisms during tliis time, we have been compelled to modify in 
many respects our previous eonccplions of bacterial antigens, especially as to 
their origin. 

While testing broth cultures of some of the so-eallcd endotoxin producing 
organisms, as the typhoid bacillus, colon bacillus, pneumococcus and others, 
it was found that the antigenic properties of the filtrates were of extremely 
high value, providing they were obtained from growths incubated at the right 
temperature and for the proper length of time. The optimum temperature 
proved to be about 37* C. while the incubation time, which gave the best 
results, was between eighteen and twenty-four hours. 

In an endeavor to carry out these experiments as qualitatively as possible, 
twenty-four broth cultures were divided into three parts or firaetionx; one 
to be tested as such, one to be centrifugalized for the preparation of the 
filtrate fraction, termed the “centrifugate’^ and one to be centrifugalized for 
the sediment (diluted to original volume with salt solution). These three 
fractions were sterilized by the addition of 0.3 per cent cresols. Their antigenic 
properties were determined by injecting them intravenously into rabbits in 
three or four doses and testing the serums, according to various serologic 
methods, for antibody content. The results showed that the filtrates in many 
instances equalled and, in some eases, were superior in antigenic value to both 
the original broth culture and the sedimented bacteria. In practically all 
tests the sedimented bacteria were found to be inferior in antigenic properties 
to the whole culture and in maiij’- instances also to the filtrate. (Sec Table I.) 

It was found that if broth cultures were incubated over twenty-four hours, 
the antigenic properties diminished proportionately, showing that there must 
be something formed iu the media or seercted by the organisms antagonistic 
to the antigens. (See Table II.) 

These results have demonstrated quite couclusively that the antigens of 
these organisms are found in tlie filtrate.^ of broth cultures in a high degree 
of availability and have also convinced us that the antigens are not entirely 
endotoxie iu natui-e. They must be more or less loosely bound to the cells. 

'From tile MciUcal Hciiearch 1-aboi.ntortes. Parke. Davis A Co, Detroit 
UeceUed tor pvibUcation. November 2, 1924. 
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From these findings, it "vyas concluded that if the antigens were loosely bound 
to the cells or were a component of the ectoplasm, they would be more apt to 
be found in greater concentration in an aqueous solution obtained by merely 
washing the organisms grown on solid media than if an attempt were made to 
extract them by chemical or physical means. 

In an attempt to prove this point washings were prepared as follows : The 
organisms were grown on solid media for twenty-four hours, taken off in salt 
solution, shaken in mechanical shaker for a few minutes and then immediately 


Table I | 

Test op the Antigenic Value op Broth Cultures op Various’ Organisms containing 

1000 Million Organisms per c.c. • ‘ 


ANTIGENS 

TITER 

op immune seilv 

METHOD OR PREPARATION 

AGGLUTIN- 

COMPIi.- 

BACrERlO' 

AT30N 

FIX, 

TROPIN , 

Broth culture of B. typhosus (1000 million organisms per 
c.c.) 

Centrifugate from broth culture 

1:18000 

1:10000 

1:2800,, 

1:16000 

1:10000 . 

1:6000 

Sediment from broth culture diluted to original volume 

1:4000. : 

1:700 

1:450 

Broth culture of B. coll 

1:18000 

1:150 


Centrifugate from broth culture 

1:12000 

1:600 


Sediment from brOth culture diluted to original volume 

1:900 

1:200 . 


Broth culture of pneumococcus Type I 

1:80 

0 


Centri.fugate from broth culture 

1:70 

0 


Sediment from broth culture diluted to original volume 

0 

0 


Broth culture of streptococcus 


1 1:10 ■ 


Centrifugate from broth culture 


' 1:10 


Agar suspension (1000 million organisms per c.c.) 

1:800 

1:60 

i 

Agar washings 

1:800 

l-l-.oO • 


Broth culture of gonococcus 

1:400 

1:10 - 


Centrifugate from broth culture 

1:400 

1:10 


Agar suspension of equal number of organisms 

1:500 

1:100 


Agar washings 

1:600 

1:100 



Table II 

Test of the Influence of the Incubation Time, Peptone and S/LOT upon- Broth 

COLTUBES or B, COLI 


ANTIGENS 

TITEB OP LMMUNE SERA 

method op pf.eparation 

AGGLUTIN- 

comple- 
ment PEC- 

ATION 

■ ATION 

Plain Broth 



Incubated 5 hours (centrifugate) 

1:150 


“ 24 hours “ 

1:8000 


" 5 days " 

1:300 


“ 10 days “ 

1:300 


Plain Vroth without peptone 



Incubated 5 hours (centrifugate) 



“ 24 hours “ 



“ 5 days “ 


1:10 

“ 10 days “ 



Plain broth without peptone and salt 


1:15 . 

Incubated 5 hours (centrifugate) 

1:40 

“ 24 hours “ 

1:40 


“ 5 days “ 

1:200 


“ 10 days “ 

1:80 

1:XD 































A SOLUBLE ANTIGEN OP THE PNEUilOCOCCUS 819 

passed througli a Sharpies centrifuge. The entire operation did not consume 
over half an hour from the time the growth was taken from the incubator 
to the &ial stage in the process. 

These washings have been tested together with antigens prepared hy other 
well-known methods and have been found to be extremely high in antigenic 
Yalne. ’When injected into rabbits, following the method described above for 
testing broth cultures, the washings were found capable of producing antisera 
of very lugh titer. (See Tables III and IV.) 

The -washings have also been used with success in the role of antigens in 
the complement-fixation test. (See Table V.) 

Recently® with these same washings prepared from the Streptococcus 
hemolyticus searlatinae we have been able in collaboration with Br, Fryer 
to produce a positive skin reaction in individuals sa^sceptible to scarlet fever 
(Diek reaction), which reaction would become negative if the washings were 

taolb ni 


Test of the AKtigenic Value or Vaeious antigens Peefaeed from the Twhoid, Para. 
A Ajm Pasa. B, Bacilu Diluted so that All Contained 3000 Mmuou 
Organisms per c.o. 


antigens 

TITER OP lamUNB SERA 





COMPLZ* 

METHOD OF PREPARATION 




MENT m* 





ATION 

Typhoid vaceme 



1:9000 

■QnmHI 

Typhoid-paratj'phoid racciao comb. 

B. 

typhosus 

2;COOO 

1:100 


B. 

para. A. 

1:5000 

1:50 


B. 

para. B. 

1:8000 

1:250 

Typhoid-paratyphoid washings 

B. 

typhosus 

1:16000 

1:750 


B. 

para. A. 

1:2000 

l;T50 


B. 

para. B. 

1 :20QQ0 

1:750 

Tj'phoid-paratyptoid broth centrifugate 

B. 

typhosus 

1:10000 

1:175 


B. 

para. A. 

1:3000 

1:00 


B. 

para. B, 

1:12000 

1:750 

Typhoid glycerol vaccine 

E. 

typhosus 

1:6000 

1:90 ■ 

Typhoid setobactenn 

B. 

typhosus 

1:5000 

1:75 

Detoxicated T.A,B. vaccine 

B. 

typhosus 

1:2000 

1:25 


B. 

p.ara. A. 

1:20 

1:5 


B. 

para. B, 

1:200 

1:35 

Re&iduai T.A.B. vaccine 

B. 

typhosus 

1:2000 

1:25 


B. 

pars. A. 

2:20 

1:5 


E. 

para. B. 

1:200 

1:35 


Table IV 


Test op tue antigenic Value op Vakious Gonococcds Antigens Diluted so that All 
Contained the Same Number op Organisms 


ANTIGENS 

I TITER or mituxa sera 

METHOD OF TREPARATION 

! AGGLUTIN- 
i ATION 

COMPLE- 
MENT FIX- 
ATION 

Agar washings of gonococcus 

1:2000 ; 

1:100 

Broth centrifugate of gonococcus 

1:400 

1:50 

Gonorrhea (comb.) vaccine 

1:900 1 


Bcsidual gonococcus vaccine 

1.-80 


Gonococcus gUcerol vaccine 

2:100 


Gonococcus serobacterin 

1.-30 
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Table V 


Test of Various Typhoid Antigens When Used as such in the Complejient-Fhcation 
Test Against a Known Antityphoid Serum 


antigens 

immune sera 


highest dilution 

METHOD OF PREPARATION 

FIXING COMPLE- 
MENT 

Mixture of broth centrifugate and' agar washings af B. typhosus 

1:90 

Agar 'U'ashings of B. typhosus 

1:80 

Agar washings of typhoid-parat 3 'phoid mixture 

1:60 

Broth centrifugate of typhoid-paratyphoid mixture 

1:90 

Broth centrifugate of B. typhosus 

1:70 

Autolysates of B. typhosus 

0 


Table VI 


Test to Determine the Influence of Repeated Washing Upon the Antigenic Value 
op Suspensions Made prom the Washed Organisms. B. Typhosus Was Used as the 
Test Organism. 1000 Million Organisms per c.c. 


ANTIGENS 

TITER OF IMMUNE SERA 

METHOD OP PREPARATION 

AGGLUTIN- 

ATION 

COMPLE- 
MENT FIX- 
ATION 

Agar suspension 

1:8000 

HB 

Agar washing 

1:11000 


Washed organisms 

1 :4.000 


Broth growth 

1:7000 


Broth centrifugate 

1:8000 

^Bl l i 

Broth sediment 

1 rSoOOO 

1:600 

Broth sediment washed 

1:3000 


Washings from antigen No. 63 

1:1500 

1:S0 


mixed with convalescent scarlet fever serum, similar to the results obtained 
by the Dicks of Chicago,® Zingher of Neiv York,'* Branch and Edwards,® Gate- 
w'ood® and othei-s with the Dick toxin. 

Keturning to the sedimented bacteria from which the washings were ob- 
tained, it was found, as with the sediment from the broth cultures in the 
fii’St experiment, that the washed organisms were relatively low in antigenic 
pi'opei'ties. These sedimented bacteria washed the second time have yielded 
antigens even lower in antigenic properties than the sediment after the first 
washing and the second washings from this sediment have also suffered more 
or less in antigenic properties. (See Table VI.) 

In earrying this work further, autolysates were prepared from the organ- 
isms, both before and after being washed, and it was found that they were 
even lower in antigenic value than the second washings from the unautolyzed 
sediment. This was especially marked of the autolysates from the washed 
organisms, showing that washings did not depend upon the autolyzation of the 
organisms for their antigenic properties. (See Table VII.) 

Another experiment, which proves conclusively the antigenic value of these 
washings and centrifugates and would also tend to lend some weight to the 
suggestion that antigens are nonprotein in nature, was carried out by pre- 
cipitating several different washings and broth centrifugates with various sub- 
stances until a protein-free reaction was produeed. These apparently protein- 
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Table VII 


TejT to Deteemine the Influence op ’Wasuisg Oegasisms, Both IVith and Without 
Long Shaking, upon the ,Vntioesic A'alue op the Autolysates op the Sedimentid 
BACTEP aA. Suspension or B. Typhosus Was Used, 1000 Million Bacieeia pee e.c. 


ASTIGKNS 

TITEB OP 

ANTISERA. 



[ COilPLE- 

METHOD OF PREPARATION 

ATION 

ATION 

Agar uashings 

1:12000 

1:750 

Bioth centrifugate 

1:12000 

1:375 

Autolysates fioxn residue of agar aashinga ! 

1:3000 

1:100 

Autolysates from residue of broth centrifugate 

1:7000 

1:500 

Agar washings after ahahing suspensioa 24 hr. 

1:5000 

1:500 

Autolysates from residue of picvioua antigen 

1:2000 

1:100 

Autolysates fjora agar growth not previourfy extracted by shaking 

1:7000 

1:150 


free antigens were injected into rabbits, according to tbe usual method, and 
the serums tested for the presence of antibodies with positive results in several 
cases. (See Table VIII.) ) 

Prom these experimeiits, it was suggested that the antigens of the orgau- 
isms studied were more liable to be ectoplasmic than endoplasmic in origin, 
and for that reason this type of an antigen has been termed an “ectoantigen.” 

■ The more recent work which wc wish to report at this time includes experi- 
ments eaiTied on with washings or ectoantigens prepared from Type I pneumo- 


Table vm 

Test op tue .a.niigenio Value op Antioess Appabentlv Peotein Ppae 


AJCTIGEWS 

f TITER OP laXMttNE SERA 





COUPLE' 





AIENT FIX' 






B. typhosus 

Washings 

Phosphotungstic acid 

■■KM 

1:25 

B. typhosus 

Broth centrifuge 

Uranium acetate 

l:ao 

1:25 

B. coli 

Washings 

Acetone 


1:5 

B. eoH 

Broth centrifuge 

Braniuu acetate 

1:200 

1:50 

B. coli 

Broth centrifuge 

Phosphotungstic acid 


1:75 

Pneumococcus 

Phenolized centrifugate 

AVcctoae 


1:10 

Pneumococcus 

Agar washings 

Acetone 

1:S0 

1:25 

Pneumococcus 



1:40 

1:10 

Pneumococcus 



1:40 

1:10 

Streptococcus 

»\gar waslringa 

.Veetone 


1:25 

Streptococcus 

Phenolized centrifugate 

.Vectone 


3:5 

Gonococcus 


.\cetone 

1:100 

1:10 


coccus. The organism used for all the experiments was a strain obtained from 
the Hygienic Laboratory, IVAshingtoii, for the preparation of Type I anti- 
pneumoeoccic serum. It has repeatedly been tested, and according to all knoim 
serologic tests, has proved to bo true to type with a minimum fatal dose to 
white mice of from one hundred millioiith to one billionth cubic centimeter 
of a twenty-four hour broth culture. 

In prepaling t!ie washings flic seed cuiturts were grown on blood agar 
and transplanted to large flasks of ascites agar. These were incubated twenty- 
four hours and wa.shcd oft' with salt solution and divided into five lots. 
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Table IX 

Test to Determine the Value op Type I Pneumococcus msHiNcs by Means op Active 

Peotection Tests on White Mice 


LOT 

MOUSE 

DILUTION OP C0LTUEE 

RESULTS 

I 

1 

0.0000001 

Lived 


2 

0.000001 

<( 


3 

0.00001 

<< 


4 

0.0001 

Died 


5 

0.001 

le 


6 

0.01 

it 


7 

0.1 

(( 


8 

1. 

i( 

n 

1 

0.0000001 

Lived 


2 

0.000001 

< < 


3 

- 0.00001 

( t 


4 

0.0001 ■ 

Died 


5 

0.001 

t( 


6 

0.01 

< i 


7 

0.1 

tl 


8 

1. 

cc 

in 

1 

o.boooool 

Lived 


2 

0.000001 

St 


3 

0.00001 

{( 


4 

0.0001 

Died 


5 

0.001 



6 

0.01 



7 

0.1 

CC 


S 

1. 

It' 

IV 

1 

0.0000001 

Lived 

o 

0 

0.000001 

CC 


3 

0.00001 

cc 


4 

0.0001 

( 1 


5 

0.001 

Died 


6 

0.01 

< t 


7 

0.1 

CC * 


8 

1. 

cc 

V 

1 

o.obooool 

Lived 


2 

0.000001 

CC 


3 

0.00001 

cc 


4 

0.0001 

Cl 


5 

0.001 

cc 


6 

0.01 

Died 


7 

0.1 

tc 


8 

1. 

(( 

M. F. D. 

of culture — 0.000000001 cm. 


Lot 1. The suspension was subjected to a temperatui’e of 60° 0. for one 
hour, after which it was treated by the usual method for the preparation of 
washings. 

Lot H. This was washed first and then the washings were subjected to a 
temperature of 50° C. for one hour. 

Lot m. This -was treated as Lot n but heated only to 40° C. for one 
hour. 

Lot IV. This suspension was treated with 0.3 per cent cresols and al- 
lowed to stand twenty-four hours before treatment as a washing. 

Lot V. This was treated at once without heat or cresols, according to the 
previously described method of preparing washings. 

• To all of the final products except Lot IV, 0.3 per cent cresols were added 
as a preservative. "White mice were given two doses of 0.5 c.e. of these extracts 
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suhoutaneously one week apart and one week after the last dose were injected 
intrapeiitoneally with varying doses of the live organisms. (See Table IX.) 

Results. — The results showed that Iiot I which had been heated to 60° 0. 
for one hour before being washed protected against 10,000 M. F. D. and the 
same was true of Lots II and III which had been heated to 50° C. and 40° C., 
respectively. Lot IV which had been sterilized by the addition of 0.3 per cent 
cresols for twenty-four hours before washing, protected against 100,000 JI. F. D. 
while Lot V extracted a few minutes with salt solution, protected against at 
least 1,000,000 M. F. D. 

Discussion . — ^From these results it is evident that an aqueous extract of 
Type I pncumoeoecus may be obtained from the washings of the organisms, 
fairly stable at a temperature of 60° C. for one hour with antigenic properties 
extremely high, without resorting to chemical extraction; and suggests the 
possibility of the use of such an extract for prophylactic purposes against 
pneumonia in the human. 
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COIIPLEIIENT FIXATION IN TUBERCULOSIS WITH PARTICULAR 
REFERENCE TO A GROUP OP 102 POSITIVE REACTIONS* 


By Lloyd R. Jones, U, S. Veteb.^ns’ Hospital No. 98, Castle Point, New Yokk 


D uring the past few years it has been the purpose of this laboratoiy to study 
tbe complement-fixation reaction as applied to the blood sera of patients, 
in the diagnosis of tuberculous disease. It is recognized that the test has pecu- 
liar limitations and the purpose of this study has been to determine the speci- 
ficity of a positive reaction. The problem has been attacked from the vieivpoint 
of determining the value of the positive reaction as obtained from the blood 
serum. 

With one particular lot of antigen, which after e.Yfensive trial, with many 
tuberculous and clinically noutubercnlous sera, was found to possess desirable 
antigenie properties, the blood sera of 617 patients were subjected to the test. 
Of tbe number tested, 102 gave positive reactions of either “+4-+’' or “+ + + +’* 
degree (basis: four plus representing complete inhibition of hemolysis). 

Of the more than 400 patients giving a negative reaction to the test, it was 
recognized that ma:>y of the number were tuberculous. However, the purpose 
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of the present discussion is merely to determine the incidence of tuhereulous 
disease among those individuals giving a positive reaction. 

The technic of the reaction as made in this particular study was as follows: 

a. Antigen . — ^Necessarily an essential element in making a satisfactory test is a re- 
liable antigen, of established antigenie properties. Several strains of B. tuberculosis were 
grown in flasks of nutrient glycerin bouillon in large volume, then removed and washed 
with saline solution, centrifuged and later removed to a drying chamber. Masses of tho 
partially dried bacilli were then transferred to a mortar and ground with a pestle for more 
than three hours, only slight amounts of distilled water being added. Smears made of the ma- 
terial and stained with fuchsin showed considerable disintegration of many bacillary 
bodies. After the grinding process, distilled water was added in amount sufScient to make 
the resulting mixture markedly opaque. One half of one per cent of phenol was added as 
a preservative and the mixture heated in a water-bath to 70° 0. for twenty minutes. 
Por use, one to ten dilutions were made in physiologic saline solution and standardization 
effected by titration with Itnown positive and negative sera. The dose of antigen for use 
in tho test was considered as an amount two times the least amount giving complete in- 
hibition ivith a positive serum, in the event that twice that tentative amount did not in- 
hibit hemolysis with a negative serum. Bots of antigen showing excessive anticomplementary 
or irregular antigenic properties were discarded. 

b. Patient’s Serim . — Clear blood serum was regularly inactivated at 56° C. for thirty 
minutes on the day following withdrawal. 

c. Complement . — Pooled blood sera from two or more guinea pigs. The serum from 
each pig having been previously tested for fixability with this antigenic, system. For use, 
one to ten dilutions were made in physiologic saline solution. 

d. Semolytio Amboceptor . — Blood serum of a rabbit highly immunized to sheep 
erythrocytes. 

e. Sheep Cells . — Obtained from the sheep and used as a 5 per coat suspension of the 
washed cells. 

The tests were performed in a manner closely paralleling the classical Was- 
sermann test. Two units of complement, the dose of antigen and 0.2 c.c. of 
patient’s serum were incubated for one hour in the water-bath at 37° C., where- 
upon two units of hemolytic amboceptor and 0.5 c.c. of the cell suspension were 
added to each tube and readings made after a thirty minute period of secondary 
incubation. Concerning the length of the primary incubation period, it was 
noted, that a greater degree of specific fixation was obtained with an incubation 
period of one hour at 37° C. than was obtained at “ice box” temperature (6° 
0.) for four hours, a distinct variation from the experience frequently encoun- 
tered in working with bacillary antigens. 

An attempt was made to classify the various physical findings on the 102 
patients giving a “-f-t-t-” or + reaction to the test. Competent exam- 
iners will frequently disagree on a diagnosis of clinical tuberculosis; hence, the 
clinical diagnoses as listed cannot be considered as an absolute index to the 
accuracy of the test. Data considered in basing a diagnosis of clinical tuber- 
culosis were obtained from the history, temperature and weight charts, physical 
examinations, sputum examinations, Roentgen plates and interpreted in manner 
as is customary among most authorities on tuberculosis. 
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Pulmonary tuberculosis, active, witU B. tuberculosis pres- 
ent in the sputum. Cases 5o 

Pulmonary tuberculosis, active clinically, well defined cases 
but with negative sputum. Cases 22 


Pulmonary tuberculous quiescent clinically, well defined 
evidence of former tuberculous process Cases 21 


Pulmonary tuberculosis negative clinically. Syphilitic. 
■Wassermann positive. Cases 1 


Pulmonary tuberculosis ncgati\e clinically. 

Diagnosis; I^ijTJgiUa Cases 1 

Pulmonary tuberculosis negative clinically. 

Diagnosis ; Asthma Cases 1 


Pulmonary tuberculosis negative. Other vvite negative 
clinically Cases 1 


The results here given, tltough encouraging, arc not of suflicient scope to 
prognosticate the value of the reaction. In surveying these cases the piu'posc 
has been to determine, in so far as is cUuically possible, the incidence of def- 
inite tuberculous disease among individuals giving a positive reaction to the 
test. 

Concerning the so-called “cross-fixation” or nonspecific fi.xation -with luetic 
sera, frequently reported, it was noted in this investigation that ten of the indi- 
viduals gave a positive Wassermann reaction concomitantly; however, in each 
case diagnoses of dual disease; viz., syphilis and tuberculosis were made in all 
except one, who was considered as being clinically tubcrculosis-frce. Of the ten 
cases referred to, five w’ere available for specific tiierapy and after intensive 
antiluetic treatment, with the disappearance of Wassermann reaction, it was 
noted in all cases that positive reactions with the complement-fixation test for 
tuberculosis persisted. So it is thought that with the use of a properly prepared 
antigen and properly controlled technic, nonspecific fixations with luetic sera 
need not be frequently encountered. 

In making the test ivith the blood sera of patients who were hi a far ad- 
vanced stage of tuberculosis, it was noted that negative reactions were obtained 
in approximately 50 per cent of such case.s. Presuming that we are dealing 
with a true antibody reaction, this anomaly is readily explained by the supposi- 
tion that enormous amounts of tubercle antigen, arc elaborated into the blood 
stream, incident to the extensive tuberculous process in a terminal case. By 
absorption, neutralization or other phyaiochemical processes the “rcaction-bod- 
ite” necessary for the fixation of complement are rendered inert, hence, when 
such a condition is established, negative complement-fixation reactions will fol- 
low. 

SUMJLVBY 

1. jVn antigen preparation for the test should be accepted only after thor- 
ough preliminary trial demonstrating satisfaetorj’ antigenic qualities. The 
amount to be used in the test can be determined only after careful experimeata- 
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tion. and must be' such as permits a very fine quantitative adjustment between 
complement, antigen and patient’s serum. 

2. Several control sera should be regularly employed to detect evidence of’ 
false fixation, antigen deterioration, etc. 

3. Limited observations, herein reported, would tend to promote the belief 
that positive reactions as obtained with the test when correctly performed, indi- 
cate with a high degree of accuracy the presence of tuberculosis “reaction- 
bodies” irrespective of whether the disease is then clinically active or quiescent. 


THE INFLUENCE OP EXPEEIMENTAL ATHEEOSCLEROSIS UPON 
THE SYSTOLIC BLOOD PEESSUEB IN BABBITS'^ 


By ShepjUid Shapiro, M.D., and David P. Seecof, M.D., New York City, N. Y. 


I NCEEASES in systolic blood pressure have been reported in rabbits follow- 
ing the prolonged feeding of cholesterol in oil, or of cholesterol containing 
substances administered for the purpose of producing atherosclerosis, by Fahr,^ 
Van Leersum,- Sehmidtmann® and Sehonheimer.'* 

Three different methods for measuring the blood pressure were used by 
these authors. The method emploj'ed by Pahr^ is as follows : A rubber cuff con- 
nected to a manometer is placed around the abdomen of the rabbit ; air is forced 
into this cuff until the abdominal aorta is occluded, as indicated by the disap- 
pearance of the femoral pulse. The pressure in the cuff is then gradually re- 
leased, and the instant the first femoral pulse returns the reading is taken and 
recorded. 

In seven of the ten rabbits to which he had fed egg yolk and milk and 
which showed atherosclerosis at necropsy, Fahr obseiwed increases in the blood 
pressure. In two of four rabbits which he liad suspended, head down, daily, he 
obseiwed similar elevations in blood pressure. The afteides in these latter four- 
rabbits showed no atherosclerosis. Fahr observed cardiac hypertrophy in those 
rabbits in which he found hypertension following egg yolk feeding; and claims, 
further, that there was in these animals a parallelism between the degree of 
atherosclerosis, the cardiac hypertrophy, and the hypertension. 

There is an obvious objection to Fahr’s method. Constriction of the rab- 
bit’s abdomen is unphysiologic and per se gives rise to uncontrollable alterations- 
in blood pressure. 

Van Leersum^ used a method which he published in 1911, ‘and which briefly 
is as follows: 

The carotid artery is isolated and a rubber tube passed around it. The 
wound is then permitted to heal with the rubber tube in position. At the time 
the reading is taken (from two to four weeks after the operation) a rubber cuff 
is joined to the tube and held in place by forceps. This cuff is connected to a 

•From the Laboratory Division, aionteaore Hospital, New York. 
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rubber bulb and a manometer, and air is forced into the tube until the artery is 
ooeluded. The pressure is then gradually released and at the instant the first 
pulsation is felt by palpation of the vessel the reading is made. This is recorded 
as systolic pressure. By this means Van lieersuiu- observed an increase in sys- 
tolic blood pressure of 30 per cent after feeding powdered liver to rabbits for 
long periods of time. 

This method offers a very direct means for determining blood pressure and 
would be an excellent one, provided the artery could be thus isolated without 
altering the compressibility of its walls through inflammatory reactions. This 
objection seems to render the method both impractical and prohibitive. 

Van Eweyh and Schmidtniann,' therefore, in 1922, published the foUoiving 
method; 

The rabbit is fastened to a board. The eireulation in one of the forelegs is 
ooeluded by means of a tourniquet. A rubber cuff, which is connected to a bulb 
and manometer, is then placed around the upper portion of the leg. Air is 
forced into the cuff until the manometer reads 160 mm. mercury. The tourni- 
quet is then removed. A small iueisiou through the skin is made below the point 
of ooolusion and the pressure in the cuff is gradually induced. When the blood 
appears in the small arteries of the exposed fascia, the manometer is read and 
this reading recorded. The incision is sewed up and iodine applied. Using this 
method, Sehmidtmanii® observed a rise in blood pressure following the feeding 
of powdered liver in si.\- rabbits, confirming in this one rcspcet Van Leersum. 
He reports, further, that tha blood pressure fell after powdered liver was dis- 
continued and rose agaiu when feeding with liver was resumed. 

At necropsy, Sohmidtmami found intimal changes present in the aortas of 
these rabbits. It should be emphasized that Van Leersum, in the eight rabbits 
in which he observed elevations in blood pressure (as determined by his method) 
following feeding with powdered liver, failed in all cases to find atheroselcrosis 
on postmortem examination. Schmidtmann also claims that there is a direct 
relationship between the severity of the vascular lesion and the height of the 
blood pressure; and concludes that the cholesterol contained in the powdered 
liver is the pressor substance because he found, (a) administration of dried 
muscle to three rabbits to have no noteworthy effect and (b) cholesterol in oil 
fed to two rabbits (1 gram ftvice a week for nine and twelve weeks respectively) 
to cause an increase in blood pressure of about 50 per cent. 

Using Van Eweylc and Sehmidtmann’s'’ method Schonheimeri also recently 
reported an increase in blood pressure of about 32 ram, mercury (from normal 
of 80 to 112) following administration of cholesterol in oil to several rabbits. 

The method of Van Eweyk and Schmidtmann is, we believe, open to the 
following criticisms : 

1. The rabbit must be fastened to a board. This entails a certain amount 
of struggling which may inoreasc the blood pressure. 

2. An incision through the skin alters the blood flow to the part which, in 
turn, influences the blood pressure as determined in that portion of the limb at 
that time. 



828 


THE JOURXAL OP LABORATORY AND CLINICAL MEDICINE 


3. It would be difficult, simultaneously, to record the manometer reading 
and obseiwe the Si’s! appearance of blood in the incised area. 

If by a more reliable method, free from the objections offered above, the 
findings of Fahr, Schmidtmann and the others could be confirmed, some addi- 
tional light might be shed on the age-old controversy of the relationship between 
hypertension and the development of atherosclerosis. 

In 1923, Anderson^ described a simple apparatus for determining the sys- 
tolic blood pressure in the eenti'al ai-tery of the rabbit’s ear. It occurred to us 
that by this means we could study the blood pressures of rabbits over long 
periods of time. Using Anderson’s method, we have studied the systolic blood 
pressures of seven rabbits which were being fed lanolin for the production of 

Table T 
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atherosclerosis, and of a nnniber of control rabbits kept under similar hygienic 
and dietary conditions. Among these controls were rabbits which were sub- 
jected to the same operative procedures as the above seven, and some which 
■were fed ianoHn for varying periods of time from 10 to 100 days, but which 
at autopsy showed no atherosclerosis. 

The blood pressure readings were made at iiTeguiar intervals during the 
course of the experiments. In order to avoid personal bias, the readings were 
made and recorded before the number of the rabbit was identified. The results 
of these blood pressure readings are summarized in Table I. 

DISCUSSION 

The average systolic blood pressure in the central artery of the rabbit’s ear, 
according to Anderson/ varies between 75 and 90 mm, mercury. Our findings 
in rabbits, which we used as controls, agree with those of this investigator. 

In each of the seven rabbits with atherosclerosis the average of all the read- 
ings fell ■within normal limits. The average blood pressure of these rabbits was 
88, while iu the 11 control rabbits it was 89. 

It is true that the animals with marked atherosclerosis occasionally gave 
slightly higher readings than the controls. We cannot, at present ascribe any 
importance to this, although the possibility must be pointed out that experiments 
carried out over longer periods of time than ours, might show more definite 
rises. The point we wish to emphasize is, that although there was no significant 
hypertension at the end of the experimental periods, the vascular lesions at 
autopsy were in each case marked. The blood cholesterol was elevated in each 
of our animals fed with lanolin, increasing above normal to as high as 400 per 
cent. 

We have, therefore, been unable to confirm Fahr, Van Leersum, Schmidt- 
mann and Schonheimer, that feeding rabbits with cholesterol-containing sub- 
stances, over long periods of time, causes elevations in blood pressure. The 
method used for the determination of the blood pressure is of course of the 
greatest importance. All three of the methods used by these investigators are 
open to serioiM criticism as has been pointed out above. For example, in the 
most direct of these methods, that of Van Leersum, alterations in the compressi- 
bility of the exposed carotid arterj’ would be in favor of a higher blood pres- 
sure. By the method of Anderson, which we used, no surgical procedure is 
necessary, nor is it required to subject any part of the rabbit to unphysiologic 
conditions to obtain the readings. 

The conception of atherosclerosis supported by Aschoff® and his pupils, 
especially Banke,® is based on the older views of Virchow. This hypothesis as- 
sumes that certain mechanical influences and the processes of “wear and lear’^ 
play essential roles. The primary anatomic change in the vessel wall, accord- 
ing to the Aschoff school, is a loosening of the intercellular cement substance 
of the intima and a deposition of fat and cholesterol esters within it. As the 
process continues, the deposition eventually involves all the layers of the intima, 
both cellular and interstitial elements. 
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The prevailing view, therefore, is that atherosclerosis is dependent upon 
certain mechanical factors, among which is increased vascular tension, which 
bring about loosening of the intimal cement substances and thus allows the 
deposition of fats and lipoids. Our observations on the blood pressure during 
the development of atherosclerosis in rabbits suggest that increase in blood pres- 
sure is not an essential factor in the deposition of lipoids in the intima. 

CONCLUSIONS 

-1. The systolic blood pressure in the central artery of the rabbit’s ear aver- 
ages between 75 and 90 mm. mercury as reported by Anderson. 

2. During the developmental stage of experimental lanolin atherosclerosis 
in rabbits, there is no significant hypertension. 

3. It is believed that hypertension is not essential for the deyelopment of 
this type of atherosclerosis in rabbits. 

We wish to thank Dr. David Marine for his helpful criticism in this work. 
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. PURTHEE BSPERIBNCES WITH THE VEENES TEST FOR THE 
DIAGNOSIS OP SYPHILIS* 


Bx Leon H. Cobnwau.. JI.D., New York 


F our years ago, in a brief report, the work of Arthur Vernes wMoh culmi- 
nated in his nmv serorcaotion for syphilis was reviewed by Cornwall and 
Aronson,' and io a subsequent communication' the results of 850 examinations 
of blood and spinal fluid from a series of controlled clinical cases were reported. 

This test is based upon the observation that syplulitio serums when added 
in certain proportions to a colloidal sohitjon produce flocculation, whereas nor- 
mal serums do not. In 1917, Vernes published his observations concerning this 
phenomenon.' Since that time several methods for the diagnosis of syphilis 
based upon flocculation or precipitation have been reported, notably that of 
Sachs-Georgi in Gemtany (1918)* and Kahn in this country (1922).' 

An alcoholic extract of horse heart is the colloid that is employed. In 
Vernes’ first method, the floceutation was read indirectly by means of a hemo- 
lytic indicator consisting of sheep cells and pork senim. The details of this 
technic may be found in my publication of 1922.' Since that time the technic 
of the test has been modified twice, with a gain in simplicity each time. 

The second method dispensed with the indirect method of attaining tlie 
result. Inactivated serum was added directly to tlie colloidal suspension (alco- 
holic extract of horse heart) in the proportion of two parts of serum to one part 
of the extract diluted 1 to 6.5. .-Ifter incubation at 20“ C. for four hours the 
turbidity of this mixture was determined with the photometer of Vernes and 
Brieq. A control tube containing the same amount and dilution of serum but 
without any colloidal suspension was treated in the same manner. The end- 
result was represented by the difference between these two readings. (Tur- 
bidity of serum + colloid - turbidity of scrum only — result.) 

The photometer of Temes and Brieq was equipped with an arbitraij' nu- 
merical scale. By making a large number of quantitative estimations of the 
weight of the floeeuli in suspeusioa, weight-volume equivalents were determined 
for the numbers of the photometric scale. By means of a key furnished with 
each instrument, therefore, the numerical readings could be translated into 
teirns of milligrams of precipitate per cubic centimeter. 

This second method was designated by Vernes as the "llesure Poiidcraic 
do la Ploeaulatiou.”* It was soon superceded, however, by a third method as 
a result of an improved photometer devised by Vernes, Brieq and Yvon in 
1922.’ 

This new instrument made possible a rapid and precise measuremeiU of 

•Hecdved for publication, October 11. IQH- 
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From these findings, it was concluded that if the antigens were loosely bound 
to the cells or were a component of the ectoplasm, they would be more apt to 
be found in greater concentration in an aqueous solution obtained by merely 
washing the organisms gronm on solid media than if an attempt were made to 
extract them by chemical or physical means. 

In an attempt to prove this point washings were prepared as follows ; The 
organisms were grown on solid media for twenty-four hours, taken oif in salt 
solution, shaken in mechanical shaker for a few minutes and then immediately 


Table I j 

Test op the Antigenic ALvltje op Bboth Cultures op Various Organisms Containing 

1000 Million Organisms per c.c. ■ i 


ANTIGENS 

TITER 

OP IMMUNE SEFvA 

METHOD OR PREPARATION 

AGGLUTIX- 

COMPL.- 

BACrERIO- 

ATION 

ITX. 

TROPIN , 

Broth culture of B. typhosus (1000 million organisms per 
c.c.) 

Centrifugate from broth culture 

1:18000 

1:10000 

, 1:2800,, 

1:16000 

1:10000 

1:6000 

Sediment from broth culture diluted to original volume 

1:4000. 

1:700 

1:450 

Broth culture of B. coll 

1:18000 



Centrifugate from broth culture 

1:12000 



Sediment from brdth culture dOuted to original volume 

1:900 



Broth culture of pneumococcus Type I 

1:80 

0 


Centrifugate from broth culture 

1:70 

0 

' 

Sediment from broth culture diluted to original volume 

0 

0 


Broth culture of streptococcus 

1:500 

BiaH 


Centrifugate from broth culture 

1:600 

B 


Agar suspension (1000 million organisms per c.e.) 

1:800 

n 


Agar washings 

1:800 

B H 


Broth culture of gonococcus 

1:400 

1:10 . . 


Centrifugate from broth culture 

1:400 

1:10 


Agar suspension of equal number of organisms 

1:500 

1:100 


Agar washings 

1:600 

1 :100 



Table H 


Test op the Influence of the Incubation Time, Peptone and Salt upon Broth 

Cultures op B. Uou 


ANTIGENS 

1 titer op immune sepa. 

ilETHOD OP preparation 

AGGLUTIN- 

ATION 

comple- 
ment fix- 
ation 

Plain Broth 

Incubated 5 hours (centrifugate) 

“ 24 hours “ 

“ 5 days “ 

“10 days “ 

1:150 

1:8000 

1:300 

1:300 

. 1:10 
1:600 
1:50 

1:50 

Plain broth without peptone 

Incubated 5 hours (centrifugate) 

“ 24 hours “ 

“ 5 days “ 

“ 10 days “ 

1:60 

1:150 

1:60 

1:250 


Plain broth without peptone and salt 

Incubated 5 hours (centrifugate) 

“ 24 hours “ 

“ 5 days “ 

“ 10 davs “ - • • 


1:15 

1:10 

1:10 

1:15 






























A SOLUBLE ANTIGEN OP THE PNEUMOCOCCUS 


819 . 


passed thiTjugh a Sharpies centrifuge. The entire operation did not consume 
over half au hour from tlie time the growth was taken from the incubator 
to the final stage in the process. 

These washings have been tested together with antigens prepared by other 
well-known methods and have been found to be extremely high in antigenic 
value. When injected into rabbits, following the method described above for 
testing broth cultures, the washings were found capable of producing antisera 
of very high titer. (See Tables III and IV.) 

The washings have also been used with success in the role of antigens in 
the complement-fixation test. (See Table V.) 

Recently^ with these same Avashings prepared from the Streptococcus 
hemolyticus scarlatinae we have been able in collaboration with Dr. Fryer 
to produce a positive skin reaction in individuals susceptible to scarlet fever 
(Dick reaction), which reaction would become negative if the washings were 

Table III 


Test op tub Antigenic Value o-p Y.vrious ..Vntigens Prepajibl prom tue Typnou), Para. 
A AND Para. B, Bacilli Diluted so that All Contained 1000 Mjluon 
Oboanisms per C.C. 


ANTIGENS 

1 TITER or IMMUNE SERA 

METHOD or TREPAB AVION 

1 

AGOLUTIN' 

ATION 

1 CDMPLB- 
WENT rix- 
ATIOM 

Typhoid vaeciae 



1:9000 

1:1000 

Typhoid-paratj-phoid vaccioe comb. 

B. 

typhosus 

1:6000 

1:100 


B. 

para. A. 

1:5000 

1:50 


B. 

para B. 

1:8000 1 

1:250 

Typhoid'paratyphoid washiogs 

B. 

typhosus 

1:16000 : 

1:750 


B. 

para. A. 

1:2000 

1:750 

Tj'ph.oid-paratyphoid broth, centrifugate 

B. 

para. B. 

1:20000 1 

1:750 

B. 

typhosus 

1:10000 i 

1:175 


B. 

para. A. 

1 :3QOO 

1:60 

Typhoid glycerol vaccine 

B. 

pxars. B. 

1:12000 

1:750 

B. 

typhosus : 

1:6000 

1:90 ■ 

Typhoid scrobacteria 

B. 

typhosus 

1:5000 

1:75 

Detoxicated T,A.B. vaccine 

B. 

typhosus . 

1:2000 

1:25 


B. 

para. X. 

1:20 

1:5 

Residual T.A.B. vaccine 

B. 

para. B. 

1:200 

1:3S 

B. 

typhosus , 

1 ;2000 

1:25 


B. 

para. A. 

1:20 

1:5 


B, 

para. B. 

1:200 

1:35 


Table IV 


Test op tub Antioenic op Various Gonococcus ^Lntioens Diluted so that All 

CoNTAmao THE Same Number op Organisms 


antigens 


METHOD or PREPARATION 

AGGLUTIN- 

ATION 

COMPLE- 
MENT FIX- 
ATION 

Agar washings of gonococcus 

Broth centrifugate of gonococcus 

Gonorrhea (comb.) vaccine 

Eosidual gonococcus vaccine 

Gonococcus glycerol vaccine 

Gonococcus sorobacteria 

1:2000 

1:400 

1:900 

1:80 

1:100 

1:30 

1:100 

1:50 

1:90 

1:10 

1:70 

7-50 
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Table V 


Test op Vakious Typhoid Antigens When Used as such in the Complement-Fixation 
Test Against a Known Antityphoid Serum 


ANTIGENS 

IMMUNE SERA 


HIGHEST DILUTION 

METHOD OF PREP-ARATION 

FIXING COMPLE- 
MENT 

Alixture of broth centrifugate and agar washings af B. typhosus 

HHBI 

Agar washings of B. typhosus 


Agar washings of typhoid-paratyphoid mixture 


Broth centrifugate of typhoid-parat)rphoid mixture 


Broth centrifugate of B. typhosus 

1:70 

Autolysates of B. typhosus 

0 . 


Table VI 


Test to Determine the Influence of Repeated Washing Upon the Antigenic Value 
OF Suspensions Made from the Washed Organisms. B. Typhosus Was Used as the 
Test Organism. 1000 Million Organissis per c.c. 


ANTIGENS 

TITER OP IMJIUNE SERA 

JIETHOD OF PREPARATION 

AGGLUTIN- 

ATION 

COMPLE- 
MENT FIX- 
ATION 

Agar suspension 

1:8000 

1:325 

Agar washing 

1:11000 


Washed organisms 

1:4000 

mmm 

Broth growth 

1:7000 


Broth centrifugate 

1:8000 

1:250 

Broth sediment 

1:35000 


Broth sediment washed 

1:3000 


Washings from antigen No. 63 

1:1500 

1:80 


mixed with convalescent scarlet fever serum, similar to the results obtained 
by the Dicks of Chicago,^ Zingher of New York,^ Branch and Edwards,” Gate- 
wood® and others with the Dick toxin. 

Eeturning to the sedimented bacteria from which the washings were ob- 
tained, it was found, as with the sediment from the broth cultures in the 
first experiment, that the washed organisms were relatively low in antigenic 
properties. These sedimented bacteria washed the second time have yielded 
antigens even lower in antigenic properties than the sediment after the first 
washing and the second washings from this sediment have also suffered more 
or less in antigenic properties. (See Table VI.) 

In eanying this work further, autolysates ivere prepared from the organ- 
isms, both before and after being washed, and it was found that they were 
even lower in antigenic value than the second washings from the unautolyzed 
sediment. This was especially marked of the autolysates from the washed 
organisms, showing that washings did not depend upon the autolyzation of the 
organisms for their antigenic properties. (See Table VII.) 

Another experiment, which proves conclusively the antigenic value of these 
washings and centrifugates and would also tend to lend some weight to the 
suggestion that antigens are nonprotein in nature, was carried out by pre- 
cipitating several different washings and broth centrifugates with various sub- 
stances until a protein-free reaction was produced. These apparently protein- 
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TABL£ VII 


TESi’ TO DETEEMINB the INFEUEKCE of washing ORGANISilS, BOTH WITH AND WITHOUT 
liONQ SUAKINO, UPON THE ANTICBNJO VALUE OF THE AUTOLYSATES OP THE SEDIMEXTED 
Bacteria. Suspension op B. Typhosus Was Used, 1000 Million Bacteria per c.c. 


ANTIGENS 


WTTTI.I'r.TIH 

METHOD or PREPAPaTlON 

AGGLUTIN- 

na 

ation 

Agar ivashmgs 

Bioth centiifugato 

Autolysates fiom residue of agar washings 

Autolysatai from residue of broth centrifugate 

Agar washings after shaking suspension 24 hr. 

Autolysates from residue of previous antigen 

Autolysates from agar growth not previously c.xtiacted by sitaking: 

insooo 

1:12000 

1:3000 

1:7000 

1:5000 

1:2000 

1:7000 

1:750 

1:375 

1:100 

1:500 

1:500 

1:100 

1:150 


free antigens were injected into rabbits, according to the usual method, and 
the serums tested for the presence of antibodies with positive results in several 
cases. (See Table VIII.) 

Prom these experiments, it was suggested that the antigens of the organ- 
isms studied were more liable to be ectoplasmic than endoplasmic in origin, 
and for that reason this type of an antigen has been termed an “ectoantigen/* 
The move recent work which we wish to report at this time includes experi- 
ments carried on with washings or ectoautigens prepared from Type I pneumo- 


Table VIII 

Test op the antigenic Value op antigens Apparently Protein Pr£E 


ANTIGENS 

1 TITER OF IMMUNE SERA 

ORGANISMS 

METHOD OF PREPARATION 

METHOD ■or PRSaPITA- 

TION 

agglutina- 

tion 

COUPLE- 
SIENT FIX- 
ATION 

B. typhosus 

Washings 

Phosphotungstic acid 

1:200 

1:25 

B. typhosus 

^Broth centrifuge 

(/ranium acetate 

1:80 

2:25 

B. cob 

iWashiugs 

Acetone 

1:100 

1:5 

B. coll 

Broth centrifuge 

Uranium acetate 

1:200 

1:50 

B. coU 

Broth centrifuge 

Phosphotungstic acid 

1:2000 

1:75 

Pneumococcus 

Phenolized centrifugate 

Acetone 

1:40 

1:10 

Pneumococcus j 

^igar washings 

^Acetone 

1:80 

1:25 


4 .. . * . ... . . ■ . , « 


coccus. The organism used for all the experiments was a strain obtained from 
the Hygienic Laboratory, ■Washington, for the preparation of Type I anti- 
pneumocoecic serum. It has repeatedly been tested, and according to ail Imomi 
seiologie tests, has proved to be true to type with a minimum fatal dose to 
white mice of fi*om one hundred millionth to one bUlionth cubic centimeter 
of a twenty-four houz’ broth culture. 

In preparing the washings the seed cultures were grown on blood agar 
and transplanted to large flasks of ascites agar. These were incubated twenty- 
four hours and washed off with salt solution and divided into five lots. 
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Table IX 

Test to Detebmine the Value or Type I Pneumococcus Washings by Means of Active 

PnoTECnoN Tests on White Mice 


LOT 

MOUSE 

DILUTrON OF CULTURE 

RESULTS 

I 

1 

0.0000001 

Lived 


2 

0.000001 

n 


3 

0.00001 

(t 


4 

0.0001 

Died 


5 

0.001 



6 

0.01 



7 

0.1 

( ( 


8 

1. 

C( 

II 

1 

0.0000001 

Lived 


2 

0.000001 

< ( 


3 

- 0.00001 

< C 

j 

4 

0.0001 

Died 

1 

5 1 

0.001 



6 

0.01 

t { 


7 

0.1 

( ( 


8 

1. 

C( 

m 

1 

0.0000001 

Lived 


2 

0.000001 

t ( 


3 

0.00001 

cc 


4 

0.0001 

Died 


0 

0.001 

li 


6 

0.01 

( 1 

<• 

7 

0.1 

a 


8 

1. 

(( 

rv 

1 

0.0000001 

Lived 


2 

0.000001 

tt 


3 

0.00001 

(( 


4 

0.0001 

i t 


5 

0.001 

Died 


6 

0.01 

C ( 


7 

0.1 

(S 


8 

1. 

{{ 

v 

1 

0.0000001 

Lived 


2 

0.000001 

t t 


3 

0.00001 

t t 


4 

0.0001 

<( 


5 

0.001 

cc 


6 

0.01 

Died 


7 

0.1 



8 

1. 

it 

M. P. D. 

of culture — 0.000000001 c.c. 


Lot I. The suspension was subjected to a temperature of 60° 0. for one 
hour, after which it was treated by the usual method for the preparation of 
washings. 

Lot n. This was washed first and then the washings were subjected to a 
temperature of 50° C. for one hour. 

Lot m. This was treated as Lot II but heated only to 40° 0. for one 
hour. 

Lot IV. This suspension was treated with 0.3 per cent cresols and al- 
lowed to stand twenty-four hours before treatment as a washing. 

Lot V. This was treated at once ■without heat or cresols, according to the 
previously described method of preparing washings. 

To all of the final products except Lot IV, 0.3 per cent cresols were added 
as a preservative. "White mice were given two doses of 0.5 c.c. of these extracts 
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subcutaneously one week apart and one week after the last dose were injected 
intraiieritoiieally with varying doses of the live organisms. (See Table IX.) 

• Besults . — The results showed that Lot I which had been heated to 60° C. 
for one hour before being washed protected against 10,000 M. F. D. and the 
same was true of Lots II and III which had been heated to 50° C. and 40° C., 
respectively. Lot IV which had been sterilized by the addition of 0.3 per cent 
cresols for twenty-four hours before washing, protected against 100,000 M. P. D. 
while Lot V extracted a few minutes with salt solution, protected against at 
least 1,000,000 31. P, D. 

Discussion . — Prom these results it is evident that an aqueous extract of 
Type I pneumococcus may be obtained from the washings of the organisms, 
fairly stable at a temperature of 60° C. for one hour with antigenic properties 
extremely high, without resorting to chemical extraction; and suggests the 
possibility of the use of such an extract for prophylactic purposes against 
pneumonia in the human. 
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COaiPLESrENT FIXATION IN TUBEECOLOSIS WITH PARTICULAE 
KEPBEBNCE TO A GROUP OP 102 POSITIVE REACTIONS* 


By Lloyd R. Jones, U. S. Veterans’ Hospital No, 98, Castle Point, New York 


TAURXNG the past few years it lias been the purpose of this laboratoiy to study 
•L' the complcment-iixatiou reaction as applied to the blood sera of patients, 
in the diagnosis of tuberculous disease. It is recognized that the test iias pecu- 
liar Imiitations and the purpose of this study has been to detcmunc the speci- 
ficity of a positive reaction. The problem has been attacked from the 
of determining the value of the positive reaction as obtained from the blood 
serum. 

With one particular lot of aiUigeu, which after extensive tnai, ^vith many 
tuberculous and clinically nontuberculous sera, was found to possess desirable 
antigenic properties, the blood sera of 617 patients were subjected to the test- 
Of the number tested, 102 gave positive reactions of either + or “+ + + +" 
degree {basis; four plus representing complete inliibition of hemolysis). 

Of the more than 400 patients giving a negative reaction to the tost, it was 
recognized that many of the number were tuberculous. However, the purpose 


•V. S. Vcleratia* Hospital No. 2C, Groenvttle. S- C 
Received for publication, October 1024. 
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of the present discussion is merely to determine the incidence of tuberculous 
disease among those individuals giving a positive reaction. 

The technic of the reaction as made in this particular study was as follows: 

• a. Antigen . — Necessarily an essential element in making a satisfactory test is a re- 
liable antigen of established antigenic properties. Several strains of B. tuberculosis were 
grown in flasks of nutrient glycerin bouillon in large volume, then removed and washed 
with saline solution, centrifuged and later removed to a drj'ing chamber. Masses of the 
partially dried bacilli were then transferred to a mortar and ground with a pestle for more 
than three hours, only slight amounts of distilled water being added. Smears made of the ma- 
terial and stained with fuchsin showed considerable disintegration of many bacillary 
bodies. Af^er the grinding process, distilled water was added in amount sufiicient to make 
the resulting mixture markedly opaque. One half of one per cent of phenol was added as 
a preservative and the mixture heated in a water-bath to 70° C. for twenty minutes. 
Bor use, one to ten dilutions were made in physiologic saline solution and standardization 
effected by titration with known positive and negative sera. The dose of antigen for use 
in the test was considered as an amount two times the least amount giving complete in- 
hibition with a positive serum, in the event that twice that tentative amount did not in- 
hibit hemolysis with a negative serum. Lots of antigen showing excessive antieomplementary 
or irregular antigenic properties were discarded. 

b. Patient’s Serum . — Clear blood serum was regularly inactivated at 56° C. for thirty 
minutes on the day following withdrawal. 

c. Complement . — ^Pooled blood sera from two or more guinea pigs. The serum from 
each pig having been previously tested for fixability with this antigenic system. For use, 
one to ten dilutions were made in physiologic saline solution. 

d. Hemolytic Amboceptor . — Blood serum of a rabbit highly immunized to sheep 
erj’throeytes. 

e. Sheep Cells . — Obtained from tlie sheep and used as a 5 per cent suspension of the 
washed cells. 

The tests were performed in a manner closely paralleling the classical Was- 
sermann test. Two units of complement, the dose of antigen and 0.2 c.c. of 
patient’s serum were incubated for one hour in the water-bath at 37° C., where- 
upon two units of hemolytic amboceptor and 0.5 c.c. of the cell suspension were 
added to each tube and readings made after a thirty minute period of secondary 
incubation. Concerning the length of the primary incubation period, it was 
noted, that a greater degi’ee of specific fixation was obtained with an incubation 
period of one hour at 37° C. than was obtained at “ice box” temperature (6° 
C.) for four hours, a distinct variation from the experience frequently encoun- 
tered in working with bacillary antigens. 

An attempt was made to classify the various physical findings on the 102 
patients giving a “-f-f-b” or “-f-f-b-i-” reaction to the test. Competent e.xam- 
iners will frequently disagree on a diagnosis of clinical tuberculosis; hence, the 
clinical diagnoses as listed cannot be considered as an absolute index to the 
accuracy of the test. Data considered in basing a diagnosis of clinical tuber- 
culosis were obtained from the history, temperatui’e and weight charts, physical 
examinations, sputum examinations, Roentgen plates and interpreted in manner 
as is customaiy among most authorities on tuberculosis. 
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Puhiionary tubeiculosis, active, with B-. tuberculosis pres* 
cut in the sputuw. Cases 55 


Pulmonary tuberculosis, active clinically, well defined cases 
but with negative sputum. Cases 22 


Pulmonary tuberculous quiescent clinically, well defined 
evidence of former tubciculous process Cases 21 


Pulmonary tubcjculosis negative choically. Syphilitic. 
Wassermann positive. Cases 1 


Pulmonary tuberculosis negative clinically. 

Diagnosis j Laryngitis Cases 1 


Pulmonary tuberculosis negative cliuieall.v. 

Diagnosis: Asthma Cases 1 


Pulmonaiy tulrcmulosis negative. Otherwise negative 
clinically Cases 1 


The results here gh'eu, though eneouraging, ate not of sufficient scope to 
prognosticate the value of tlie reaction. In surveying these cases the jnu’pose 
has been to determine, in so far as is clinically possible, tlie incidence of def- 
inite tuberculous disease among individuals giving a positive reaction to the 
test. 

Concerning the so-called “cross-fixation” or uoaspccifie fixation with luetic 
sera, frequently reported, it was noted in this investigation that ten of tiie indi- 
viduals gave a positive Wassermamt reaction concomitantly; howevei*, in each 
case diagnoses of dual disease : viz., syphilis and tuberculosis were made in all 
except one, who was considered as being clinically tiibereulosis-free. Of the ton 
eases referred to, five were available for specific therapy and after intensive 
antiluetic treatment, with the disappearance of Wassermann reaction, it was 
noted in all cases that positive reactions with the complement-fixation test for 
tuberculosis persisted. So it is thought that with the use of a properly prepared 
antigen aud properly controlled technic, nonspecific fixations with luetic sera 
need not be frequently encountered. 

In making the test with the blood sera of patients wlio were in a far ad- 
vanced stage of tuberculosis, it was noted that negative z'eactions "were obtained 
in approximately 50 per cent of such cases. Presuming that we are dealing 
with a true antibody reaction, this anomaly is readily explained by the supposi- 
tion that enormous amounts of tubercle antigen, arc elaborated into the blood 
stream, incident to the extensive tuberculous process in a terminal ease. By 
absorption, neutralization or other physioeliemical processes the “reaction-bod- 
i(s” necessary for the fixation of complcmcut are rendered inert, hence, when 
such a condition is established, negative complement-fixation reactions will fol- 
low. 

SUmxiABT 

1. antigen preparation for the K^t should be accepted only after thor- 
ough preliminary trial demonstrating satisfactory antigenic qualities. The 
amount to be used in the test can be determined only after careful experimenta- 
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tion and must be' sucb as permits a very fine quantitative adjustment between 
complement, antigen and patient’s serum. 

2. Several control sera should be regularly employed to detect evidence of’ 
false fixation, antigen deterioration, etc. 

3. Limited observations, herein reported, would tend to promote the belief 
that positive reactions as obtained with the test when correctly performed, indi- 
cate with a high degree of accuracy the presence of tuberculosis “reaction- 
bodies” irrespective of whether the disease is then elinicallj^ active or quiescent. 


THE INFLUENCE OF EXPERIMENTAL ATHEROSCLEROSIS UPON 
THE SYSTOLIC BLOOD PRESSURE IN RABBITS'* 


By Shepard Shapiro, M.D., and David P. Seecof, M.D., New York City, N. Y- 


I NCREASES in sj'stolie blood pressure have been reported' in rabbits follow- 
ing the prolonged feeding of cholesterol in oil, or of cholesterol containing 
substances administered for the pui'pose of producing atherosclerosis, by Fahr,^ 
Van Leersum," Sehmidtmann^ and Sehonheimer.'* 

Three different methods for measuring the blood pressure were used by 
these authors. The method employed by Fahr^ is as follows : A rubber cuff con- 
nected to a manometer is placed around the abdomen of the rabbit ; air is forced 
into this cuff until the abdominal aorta is oceluded, as indicated by the disap- 
pearance of the femoral pulse. The pressure in the cuff is then gradually re- 
leased, and the instant the first femoral pulse retums the I'eading is taken and 
recorded. 

In seven of the ten rabbits to which he had fed egg yolk and milk and 
which showed atherosclerosis at necropsy, Fahr obseiwed increases in the blood 
pressure. In two of four rabbits which he had suspended, head down, daily, he 
obseiwed similar elevations in blood pressure. The arteries in these latter four- 
rabbits showed no atherosclerosis. Fahr observed cardiac hypertrophy in those 
rabbits in which he found hjq)ertension following egg yolk feeding; and claims, 
further, that there was in these animals a parallelism between the degree of 
atherosclerosis, the cardiac hypertrophy, and the hypertension. 

There is an obvious objection to Fahr’s method. Constriction of the rab- 
bit’s abdomen is unphysiologie and per se gives rise to uncontrollable alterations- 
in blood pressure. 

Van Leersum^ used a method which he published in 1911, 'and which briefly 
is as follows: 

The carotid arterj' is isolated and a iubber tube passed around it. The- 
wound is then permitted to heal with the rubber tube in position. At the time 
the reading is taken (from two to four weeks after the operation) a rubber cuff 
is joined to the tube and held in place by forceps. This cuff is connected to a 

♦From the Laboratory Division, 3Iontefiore Hospital, New York. 

. ' Received for publication, October 15, 1924. 
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rubber bulb and a manometer, and air is forced into the tube until the arteiy is 
occluded. The pressure is then gradually released and at the instant the tot 
pulsation is felt by palpation of tho vessel the reading is made. This is recorded 
as systolic pressure. By this means Van Leersum^ observed an increase in sys- 
tolic blood pressure of 30 per cent after feeding powdered liver to rabbits for 
long periods of time. 

This method offers a very direct means for determining blood pressure and 
would be au excellent one, provided the artery could be thus isolated without 
altering the compressibility of its walls through indammatory reactions. This 
objection seems to reader the method both impractical and prohibitive. 

Van Eweyk and Sehmidlmaun,' therefore, in 1922, published the following 
method : 

The rabbit is fastened to a board. The ciroulation in one of the forelegs is 
occluded by means of a touraiquet. A rubber cuff, which is eouuectcd to a bulb 
and manometer, is then placed around the upper portion of tho leg. Air is 
forced into the cuff until the manometer reads 160 mm. mercury. Tho tourni- 
quet is then removed. A small incision through the skin is made below the point 
of oceiusion and the pres.suro in tho culf is gradually reduced. When the blood 
appears in the small arteries of the exposed fascia, tho manometer is read and 
this reading recorded. Tho incision is sewed up and iodine applied. Using this 
method, Solimidtmaun’ observed a rise in blood pressure following the feeding 
of powdered liver iii si.v rabbits, eonfirmiiig in this one respect Van Beorsum. 
Ho reports, further, that the blood pressure fell after powdered liver was dis- 
continued and rose again when feeding with liver was resumed. 

At necropsy, Sohmidtmanu found intimal changes present in tho aortas of 
these rabbits. It shoiJd be emphasized that Van Lcoi-sum, in the eight rabbits 
in which he observed elevations in blood pressure (as determined by his method) 
following feeding with powdered liver, failed in all eases to find atherosclerosis 
on postmortem examination. Sehmidfmann also claims that there is a direct 
relationship between the severity of the vascular lesion and tho height of the 
blood pressure; and concludes that the cholesterol contained in the powdered 
liver is tho pressor substance because he found, (a) administration of dried 
muscle to three rabbits to have no noteworthy effect and (b) ebolesterol in oil 
fed to two rabbits (1 gram flviee a week for nine and twelve weeks respectively) 
to cause an increase in blood pressure of about 50 per cent. 

Using Van Bweyk and Schmidtmann's® method Schonheimer* also receutl.v 
reported an increase in blood pressure of about 32 mm, mercury (from normal 
of 80 to 112) following administration of cholesterol in oil to several rabbits. 

The method of Van Eweyk and Sehmidtmann is, we believe, open to the 
following criticisms: 

1. The rabbit must be fastened to a Iward. This entails a certain amount 
of struggling which may increase the blood pressure. 

2. jln incision through the skin alters the blood flow to the part which, in 
turn, influences the blood pressure as determined in that portion of the limb at 
that time. 
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3. It ivould be difficult, simultaneously, to record the manometer reading 
and obseiTe the firat appearance of blood in the incised area. 

If by a more reliable method, free from the objections offered above, the 
findings of Fahr, Schmidtmann and the others could be confirmed, some addi- 
tional light might be shed on the age-old controversy of the relationship between 
hypertension and the development of atherosclerosis. 

In 1923, Anderson* described a simple apparatus for determining the sys- 
tolic blood pressure in the central artery of the rabbit’s ear. It occurred to us 
that by this means wm could study the blood pressures of rabbits over long . 
periods of time. Using Andei-son’s method, we have studied the systolic blood 
pressures of seven rabbits which were being fed lanolin for the production of 

Table I 





PERIOD 


SYSTOLIC BLOOD 



RAB- 

AGE AT 

PREVIOUS 

LAX- 
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, NO. OP 
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DEGREE 
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AV- 
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110 

6 
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80 

87 
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renalectomy 







after operations 

408 
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Thyroidectomy 
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5 

95 

81 

86 
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535 

Snip Thyroid re- 

1 

None ; 

4 

91 

85 

88 

None 



moved 










•Approximate. 
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atherosclerosis, and of a number of control rabbits kept under similar hygienic 
and dietary conditions. Among these controls were rabbits which were sub- 
jected to the same operative procedures as the above seven, and some which 
were fed lanoBn for varying periods of time from 10 to 100 days, but which 
at autopsy showed no atherosclerosis. 

The blood pressure readings were made at irregular intervals during the 
eonrse of the experiments. In order to avoid personal bias, the readings were 
made and recorded before the number of the rabbit was identified. The results 
of these blood pressure readings are summarized in Table L 

DISCUSSION 

The average systolic blood pressure in the central artery of the rabbit’s eai', 
according to Anderson,' varies between 75 and 90 mm. mercury. Our findings 
in rabbits, which we used as controls, agree with those of this investigator. 

In eaeli of the seven rabbits with atherosclerosis the average of all the read- 
ings fell within normal limits. The average blood pressure of these rabbits was 
88, while in the 11 control rabbits it was 89. 

It is true that the animals with marked atherosclerosis occasionally gave 
slightly higher readings than the controls. Wc cannot, at present ascribe any 
importance to this, although the possibility must be pointed out that experiments 
carried out over longer periods of time than ours, might show more definite 
rises. The point we wish to emphasize is, that although there was no significant 
hypertension at the end of the experimental periods, the vascular lesions at 
autopsy were in each case marked. The blood cholesterol was elevated in each 
of our animals fed with lanolin, increasing above normal to as high as 400 per 
cent. 

We have, therefore, been unable to confirm Fahr, Van Leersum, Sebmidt- 
mann and Schonheimer, that feeding rabbits with cholesterol-containing sub- 
stances, over long periods of time, causes elevations in blood pressure. The 
method used for the determination of the blood pressure is of course of the 
greatest importance. All three of the methods used by these investigators are 
open to serious criticism as has been pointed out above. For example, iu the 
most direct of these methods, that of Van Lceisum, alterations in the compressi- 
bility of the exposed carotid artery would be in favor of a higher blood pres- 
sure. By the method of Anderson, which we used, no surgical procedure is 
necessary, nor is it required to subject any part of the rabbit to unphysioiogie 
conditions to obtain the readings. 

The conception of atherosclerosis supported by AsehofP and his pupils, 
especially Sanke,“ is based on the older views of Virchow. This hypothesis as- 
sumes that certain mechanical intlucnecs and the processes of “wear and tear” 
play essential roles. The primary anatomic change in the vessel wall, accord- 
ing to the Aschoff school, is a loosening of the intercellular cement substance 
of the intima and a deposition of fat and cliolcstcrol esters within it. As the 
process continues, the deposition eventually involves all the layers of the intima, 
both cellular and interstitial elements. 
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light absorption (turbidity) and its direct expression in temis of optic density. 
The numbers of the scale correspond to degrees of optic density. 

The results reported herein were obtained with the last method. The work 
has been done in the Neurological Department of the College of Physicians and 
Surgeons, Columbia University and was made possible by a grant from the 
Commonwealth Fund. 

TECHNIC 

1. E.XTRACT OP Horse Heart (Pekethvnol) . — The muscular part of a fresh horse 
heart is’ finely chopped or ground and the pulp obtained is dehydrated by maceration in 
95 per cent alcohol. It is allowed to stand for about one hour, being occasionally stirred. 
At the end of that time the alcohol is partially expressed and the dehydration is terminated 
by thoroughly mixing the pulp and alcohol in a mortar. Tlie alcohol is then removed by 
expression and the pieces of tissue are spread out in a thin layer on glass plates and dried 



Fig. 1. — Water-baths built in a table. The stirring apparatus and deliverj' pipette are at 
the left. The centrifugal pump is in the middle background. 


in the thermostat at 37° C. for twenty-four hours. The dried pulp is then finely pulverized 
in a mortar. 

To 30 gm. of the powdered heart are added (50 gm. of sand, previously washed in 
alcohol and dried, and 250 c.c. of ethylene perehloride, the boiling point of wliich is from 
115° to 121° C. Tiiis is placed in a 500 c.c. distilling flask which is connected with a 
Sohxlet extracting apparatus and condenser. The extraction apparatus is arranged so that 
the distillation may be conducted under partial vacuum by means of an air or a wate. 
pump. The distilling flask is heated in a water-bath, the temperature of which should 
be maintained at from G0° to (55° C. The operation is conducted at a pressure of J cm. 
of mercury so that the temperature in the distilling flask does not exceed 35° C. This 
requires from six to seven hours (forty siphoniiements). 

The powdered residue is again dried at 37° C. and to it are added 200 c.c. of abso u e 
alcohol. Distillation is again accomplished by means of tlie same apparatus at a pressure 
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of from 5 to G cm. of mercury. The temperatare of the »vater-bath should be from CO* to 
C5® G. and tho temperature of the contents of the tlask 30* C. The operation requires five 
hours (thirty siphonncmenta) . 

The residue is discarded and the finaJ dbtitlate is aiJoned to stand for twenty-four 
hours and then lUteied. A small portion of this filtrate is dried at GO* C. for from eight 
to nine Ivours, and weighed. On. the basis of this calculation, the alcoholic solution is 
adjusted so that it contains 15 gm. of the dried extract per liter. This is accomplished 
by the addition of more alcohol or by fuither evaporation in vacuum at 30* G. according 
to tho indication. 

2. CoLLoroAL Suspension. — ^Tho extract of lioisc heait is diluted with doubly distilled 
water. If the extract is added, drop by drop, to the water, the latter being rapidly agitated 
during the processj tho resulting suspension is pale and limpid Iwcause of the fine di%’isioa 
of the molecules. If on the other hand distilled water is added, drop by drop to the extract, 
a milky suspension is obtained due to the large size of the molecules. 

Because of the difference in the floeculrnt properties of blood serum and spinal fluid, 
colloidal suspensions of very different physical states ate requited. In each case the mLx* 


Battery 



Fig. 2 . — Diaeram of water-bath w'ith the electrical connections for heating and thermo regulation. 

tuies aie made in a water-batti at the ten»[Hiiaturc of 25* C., all lugicdicnts and glassware 
having been brought to this tcnipeiature before begiuning the preparation of the suspen- 
aioa. During pscpaiation, the ingredients are stirred by means of a mechanical apparatus 
having a glass propeller operated by an eleetiic motor. The propeller is rotated at the 
rate of 200 rerolutions per mjnutc. 

Preparation of finspeiwion, etc. 

Verues emphasized the necessity for umformity of tempeiature during all stages 
of the proceduro and his laboratory is kept at 20* C- It was impossible for us to accom- 
plish this without constructing a thermostatic »oom which we were precluded from doing 
because of tho expense. 

It occurred to us that a watcr-balh of sufficient sire for us to vrork m would moet 
tho requirements, provided All tubes wcto immediately corked with rubber stoppers. In 
conferring with H. B. YVilliams of tho Department of Physiology, wo found that such a 
bath could bo improvised without much difficulty or expeu^e by adapting certain principles 
previously utilized by him iti constructing a constant-tompemture, water-cooled calorimeter. 
This improvised bath tvith the required atlachmrntd iS illustrated in Figs. 1 and 2. The 
total cost did not exceed one hundred dollars. 
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. It consists of a metal water tank jacketed with wood. There is an air chamber 
of approximately two inches between- the metal tank, and wooden jacket on the sides and 
bottom. This air chamber is filled with lagging for the purpose of insulation. Ground 
cork or felt in suitable material for lagging. A perforated metal shelf was inserted V /2 
inches , below the level of the watei-. The ingredients and test tube racks are kept on this 
shelf immersed in water of the proper temperature from the beginning to the end of the 
test. Constant circulation of water from the city supply is maintained in this tank by 
means of a Viking centrifugal pump. During, the summer season, if the temperature of the. 
tap water exceeds 20° G., it may be cooled by allowing it to pass through coils immersed 
in a freezing mixture of ice and salt. To obviate rapid clianges in tho temperature of the 
bath the tank should have a depth of 14 to 16 inches. The water is heated to the desired 
temperature by means of an electric heating lamp of 250 watts. The temperature is con- 
trolled by means of a chloroform mercury thermostat previously described by 'Williamss. 
This is illustrated in Fig. 2. It consists of a If-shapcd glass tube with one closed bulbous 



Fi^. 3. — Stirring apparatus and delivery pipette employed for the preparation of the suspension. 

arm, A. The other arm, D, is open and has a calibre of about 2 mm. Near the open end 
of B there is a three-way stopcock, C, and a lateral arm, D, communicating with the mercury 
reservoir, E. A is filled tvith chloroform and B with mercury from the reservoir. When the 
desired amount of mercury has been determined, communication between the reservoir, E, 
and B is closed by means of the three-way cock, C. A platinum -ndre, is fused into the 
side of the tube, B, and is always is contact with the mercury. ^Another platinum wire, P-' 
projects into the upper open end of B through a small cork. The amount of mercury' 
should be regulated so that, at the desired temperature, there is contact between it and 
the platinum tip, P-* thus closing the Tciay circuit. When the relay is closed the heating 
and the resistance bulbs are in series, thus reducing the luminosity of the heating bulb. 
As soon as the mercury falls sufficiently to break its contact with Pz. the relay circuit is 
opened and the heating and resistance bulbs arc parallel, causing the heating bulb to again 
become fully lighted. The low specific heat and high coefficient of cubical expansion of 
chloroform residt in rapid changes in its volume with slight changes in the temperature of 
the water in the bath. This apparatus can be adjusted to maintain a constant tempera- 
ture within a small fraction of a degree. We have found it extremely satisfactory. 
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Pteiy<iration of Suspension for Blood 


Dilution 1/6.5 

Place m a beaker of 45 mni. diam. doubly distilled uater 12.0 c.c. 

Add extract drop by drop at the rate of 1 c.c. per minute 6.0 c.c. 

Add doubly distilled water 21.0 c.c. 


Diameter of propeller 35 mm. The tip of deliveiy pipette should bo about 3 cm. 


from surface of liquid. 

Preparation of Suspension for Sptnol Fluid 
Dilution 1/4 

Place in a beaker of 28-30 mm. dram, extract. ........................... 3.0 c.c. 

Add doubly distilled water, drop by drop at the rate of 3 c c. per minute 0.0 c.c. 


After 1/3 of the water has been added the remainder may be added more rapidly. 
Diameter of propeller 15 mm. The tip of delivery pipette should be in contact mth surface 
of liquid. 



Fig:. 4. — Photometer of Verncs. Bricq and Yvon 


3. TfiST. — Tubes of 60 by 13 mm. dimeusious arc used. 


Bfood 

(Test) 

(Control) 


Tube I 

Tube II 


C.C. 

C.C. 

Serum-inactivated 20 minutes at 55" C. 

0.8 

0.8 

Extract (Perethi-nol) 1/G.O 


0.0 

Absolute alcohol 1/6.5 

0.0 

0.4 

Cork with rubber stoppers, shake, and place jn water-bath 

for four hours at 25' C. 

Result; Optic density of Tube I minus Tube II, 



Sptiial Fluid 

Tube I 

Tube n 


(Teat) 

(Conltol) 


c.c. 

C.C. 




Extract (Perethynol) 1/4 

0.4 

0.4 

Doubly distilled water 

0.0 

1.0 

Five control tubes aro prepared for each series of spinal 

duid tests. 

Tho average 

optic density of these five tubes is taken as a control for tho whole scries. 

The tubes are 

corked with rubber stoppers, shaken and placed in tho water-bath at 25* C. 

for four hours. 
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Tlie optic density of turbid spinal fluid is read immediately and this result is subtracted 
from the final reading. 

4. Final Besdlt. — ^After incubation for four hours the tubes are inverted several times 
and the optic density of Tubes I and II determined. The optic density of Tube I minus the 
optic density of Tube II gives' the result. 

Before presenting the results of thi.s reaction, it is necessary to explain the 
method that must be applied for its interpretation. 

First, all blood serums and spinal fluids produce flocculation or precipita- 
tion under certain conditions. 

Second, the precipitation caused by noimial semm varies in different indi- 
viduals just as the normal temperature or pulse rate varies in individual eases. 

Third, the average mean floceulenee of normal blood serum and spinal fluid 
has been established and the upper limit of floceulenee in normals has been 
determined. 

When successive examinations of normals are made and the results are 
charted graphically the curve of these results is approximately a horizontal line 
with only .slight undulations. In this respect we may compare the graph to a 
temperature record of a noraial individual. This is known as normal floceulenee. 

Syphilitic infection increases the flocculation. Syphilitic serum is spoken 
of, therefore, as hyperfloeculent or. surfloceulent and the result of the reaction 
obtained therewith is spoken of as hyperfloeculence or surfloceulence. 

Normal blood serums and spinal fluids show oscillations that are usually 
within narrow limits (blood serum 0 to 6, spinal fluid 0 to 30), In rare cases, 
the floceulenee of a normal serum ma}’^ reach 27 and a normal spinal fluid may 
reach 50. 

The sensitiveness of the reaction 'has been adjusted so that normal floccu- 
lence is confined to the lower degrees of the scale. 

A proper conception of this reaction requires a modification of the teimin- 
ology that we have applied to serologic reactions. 

Antigen is a biologic tei-m signifying a substance that stimulates the forma- 
tion of antibodies in the host. The extract used for this test is not an antigen. 
We may call it reagin if we choose. In reality it is a colloidal suspension pos- 
sessing certain definite physicochemie properties. The reaction produced by 
the mixture of this suspension with blood serum or spinal fluid is a chemical 
or physicochemie one viz., flocculation or precipitation. This flocculation or 
precipitation is accompanied by a modification of the turbidity of the mixture. 
This modification of turbidity is expressed in terms of optic density, a factor 
that has a definite and well understood physical significance. 

Optic density is a measure of light absorption or diffusion (logarithm of 
the incident minus the transmitted light). It is determined by means of the 
photometer previously alluded to. 

In expressing the results of this reaction ive must discard the terms “nega- 
tive,” “doubtful,” “weakly positive,” “positive,” “strongly positive,” etc., 
and substitute numerical terms of optic density. Failure to do this will retard 
the understanding of the reaction and defeat the object of its use. Except m 
rare instances it cannot furnish a diagnosis when the result is divorced from 
the clinical aspects of the case to which it is applied. 
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The reaction h designed to he correlated with clinical findings. The inter- 
pretation should be made by one who is in touch tcith all of the essential clinical 
facts. 

In truth, no laboratory procedure is designed to diagnose, in disregard of 
or in ignorance of, clinical facts although unfortunately the laboratory is too 
frequently called upon to serve this function. 

It should be emphasiEed that the interpretation of this pixieedure depends 
upon the curve obtained by successive examinations of the blood serum or spinal 
fluid. Its diagnostic significance depends upon the correlation of the results 
with clinical observations. 

For example, a group of clinical facts present themselves in a given ease 
that suggest the possibility of syphilitic etiology although no history of syphilitic 
infection is given nor are there any physical signs that give reasonable assur- 
ance of this. The Vemes result shows au optic deusitj’- of zero. Can one pos- 
tulate the absence of syphilis? No. No more surely than oue can postulate the 
absence of h 3 rperthermia with oue record of a temperature of 98.6® F. One can 
only say that the flocculation in one case and the temperature in the other were 
within the range of normal at that particular time. 

ilost uousyphilitic serums give a photometric reading of 0 to 6. Au eleva- 
tion to 27 in a presumably uonsyphilitie serum has been obsen-cd only opce by 
Vernes in over 650,000 examinations. The reaction has been so regulated tliat 
the vast majority of uonsiiihUitic serums give readings from 0 to 6 or 8 and the 
oscillation noted on successive examinations is tisually confined within these 
limits. This characteristic is distinctive for uonsyphilitie serums. One can 
speak of complete absence of flocculation only when the photometric result is 0. 

Results from 0 to S indicate the absence of syphilis in a vast majority of 
cases. 

The origiiml technic for spinal fluid was so regulated that nonsyphilitie 
fluids gave photometric readings as high as 30 and at least 50 w'as necessarj* to 
justify a diagnosis of meningeal sjT)hilis on a single examination. Subsequent 
modification of the teehuie has provided the same limits for spinal fluids as for 
blood. Our results ii'^ere obtained with the earlier technic. 

As a therapeutic index, this test offers features of especial attraction. The 
graph of successive results displays, in an objective manner not possessed by 
other serologic reactions, the efficacy of the therapy upon the surflocculenec. 
The photometric readings may descend to the nonsyphilitic zone but if the 
treatment has been insufficient, the curve wdll rise again. 

The rise or fall or stabilitj* of the photometric readings indicates the 
progression, regression, or stationary diaracter of the infection. 

One more important point must be mentioned. This concerns the signif- 
icance of a low photometric reading in a case of treated syphilis. Does this 
mean that the infection has been extinguished? In such a case Vemes reeom- 
mei\ds the adnunistration of one or two doses of an arsenical. Following this, 
he advises monthly examinations of the blood for eight months and an examina- 
tion of the spinal fluid at the eighth month. If the cun’c docs not oscillate be- 
yond the limits prescribed for nonsyphilitie serums during that period and the 
spinal fluid is negative at the eighth month, he states that he has never seen 
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a recurrence of the siu-floceulence in his experience which includes over 650,00b 
results. In case the infection has not been extinguished, the administration 
of ai'senic will have a provocative action on the flocculation. Low flocculence 
or the absence of flocculence for eight months is not alone sufiieient. This 
period must follow ai'senical administration. This is spoken of as the “jalon 
arsenical,” or postax*senical interval. 

We have collected our records of the application of the Vemes and Was- 
sermann tests on 1466 blood serums and spinal fluids from cases in the Neuro- ■ 
logical Department of the Vanderbilt Clinic. Our purpose was to make a com- 
parative study of the relative interpretative value of the two tests rather than 
merely a numerical comparison of tlie results of the two tests. 

Histories and clinical data have been carefully investigated in arrangiag 
the clinical groups. It would not have been difficult to multiplj’’ the number 
of results herein contained but mere numbers would fail to give an idea of the 
relative value of these tests for clinical application. 

BLOODS 

Twelve hundred and ninety-seven serums were examined. 

The cases were divided into three clinical groups: nonsyphilitic, syphilitic, 
and miscellaneous. 

7. Nonsyphilitic Group 

The serums numbered 758. 

The Wassermann reactions were negative in 735 and indeterminate in 23. 

In the twenty-thi-ee serums that gave indeterminate AVassermann reactions 
the photometric readings were 0 to 7. Careful investigation of these cases failed 
to disclose anything suggestive of syphilis. 

The Yernes photometric results were as follows: 

0 to 4 in 634 sorums 
0 to 9 in 90 serums 
10 to 20 in 31 serums 
21 to 24 in 3 serums 

75S serums 

Of the three cases giving photometric readings above 20, two were psycho- 
neurotics and one a mental defective. The thirtj'-one serums that gave photo- 
metric readings from 10 to 20 came from cases diagnosed as follows (page 839) : 

Only a very few serums in this group were examined more than once. In 
these, the photometi’ie variation was from 0 to 3 points. 

In this group of 758 serams from clinically* nonsyphilitie cases, most of 
which were examined once only, the AVassermaiui result was indeterminate 23 
times. None of the Yernes readings were such as to enable one to affiim syphilis. 
The serums that gave photometric readings above 10 (thirty-four in number) 
presumably* represent a group that possess high flocculence normally*. 
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DIAGNOSIS 

Alcoholism 

Axteriosclorosis 

Cephalalgia 

Epilepsy 

Facial neuralgia 

Frontal sinusitis 

Hemiplegia 

Slyastlienia 

Myositis 

Myxedema 

Neuritis 

. (traumatic of ulnar) 


Psychoncurosis 


Speech Defect 
Sydenham’s chorea 
Taenia circinata 


NO. 

1 

1 

1 

( 1 
} 1 
( 1 
1 
1 
1 
1 
1 
1 
1 



1 

1 

1 


PHOTOUETKIC READINU 

13 ■■ - 

15 
10 
11 

13 
15 

14 
18 
17 , 

13 

13 

11 

13 

10 

18 

10 

15 
13 
12 
10 

13 
10 

14 


Table I 

s».w..0 ok 7.S B.000 S.ac«s 


NO. SEBUM S 


•VVASSEUMANN BESUI^S 


701 

31 

3 

23 

758 


Negative 

Negative 

Negative 

Indctcrminato 


VERNES RESULTS 

0 to 9 
10 to 20 
31 to 24 
0 to 7 


U. Syphilitic Group 

Five hundred and tiventy bcruras were examined from eases of knowir 
syphilis. They were subdivided as follows: 

1. Ncurosj-pliBis 300 

3, Congenital syphilis 1-1 

3. Vascular syphilis ^ 

4. Latent syphilis 

(Treated and untreated) 

520 

Most of these cases were under treatment at our clinic or had received 
treatment elsewhere. Repeated serologic examinations were ma o, in so 
stances ten or more; tliere£ore> wc were able to study tie osei a ions 
photometric results from graphs. 
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Space does not permit a detailed record of these results and a comprehensive 
idea of the comparison of the two tests cannot he shown in a. condensed tabula- 
tion. A proper interpretation of the significance of Vernes results requires a 
knowledge of the amount and periodicity of treatment as well as the intervals 
between the successive tests. These features can be seen by a glance at the 
charts. 

Case 1. — J. A., admitted July, 1919, male, age 33. Syphilis contracted 1915. Treatment 
begun immediately. 

Complaints. — Nervousness, irritability, precordial pain, weakness. 

Neurologic Examination. — Negative. 

Blood Wassermann: + + + +. 

NAME J.A, No. 25890 EnoL Syphilis 

DIAGNOSIS: ANAT. PATH t'eniiigo Vaso. 



Spinal Fluid: Cells 6, globulin +, Wassermann + + + + in 0.2 c.c. ; Lange 44332210000. 
Diagnosis . — Meningovascular neurosyphilis. 

Treatment July, 1919, to March, 1921: 28 salvarsan injections intravenously; 14 

mercury injections intramuscularly, 9 intraspinal injections — salvarsanized serum. Spinal fluid 
became negative July, 1920. Blood fluid became negative March, 1921. 

This , case has shown a negative Wassermann reaction on eight occasions 
during a period of 17 months. The Vernes has shown an oscillation of only ^ 
points during this period. We believe that the spirochetosis has been eradicated. 
See Chart I. 

Case 2. — A. A., admitted July, 1919, female, age 25, wife of patient reported as Case I. 
Positive Wassermann discovered 1917, after a miscarriage. . 

Complaints . — Loss of weight, weakness, dizzines.s, pains in legs. 
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yeuroJoiiic Examination , — Negative except for treioor of Jiarnls and inequality of patellar 
redexes. 

Blood Wassermann j 

Spinal Fluid: Cells 0, globulin normal^ Wasseiniaua +4- + + in O.S c.c.; Lange 
1233210000. 

BwgrfUJsw, — Meningovascular ncurosyphUia (conjugal). 

Treatment August, 1919, to June, 3922; 24 salvarsau injeetious ratraTCnoualy; 3 

mercury injections intramuscularly,' 7 intraspinal injections — saharsaniaed serum. 

Blood became negative m June, 1022. Spinal duid became negative in all respects 
except Lange 4422231000 in June, 1920. 

The Wassermaun reaction between April, 1923, and Hay, 1924, varied from 
one*plus to doubtful. The Vernes cuiwc shows an oscillation of greater ampH- 


NAME 25891 ETiOL Syphilis 

D1ACKCS1S.ANAT>PATH VewiDgO VasC* 
1922 1985 oink: X924 
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Chart H. 


tude than one obtains with nonsyphilitic serum. The low points of 0 show that 
the normal hocculence in this case was not high. Note that in April, 1924, 
the curve rose to 20, whereas, the 'Wassermaim 1 * 60101110(1 unchanged. The 
single results would not be especially significant but the curve is illuminating. 
The infection is not eoutroUed and further treatment is indicated. See Chart II. 

Case admitted Nq> ember, 1920, female, age 34. Conjugal ‘‘yphilitic iafcction, 

1902. Husband a tabetic. 

Compluinli. — Insoamia, tianUla aurium, anxiety, diplopia. 

Ncuro?o£?ic Examtnation. — Left ptosis, slight ataxia, pupill.ary inequalities with Argyll 
Kobertsoa on the right side, diminutios of both comcal rcBcxcs, 

Blood 'Wassermano : 4 -f *» 4-. 

Spinal Fluid: Cells 9, globulin trace, 'Wasseraiann ++ in 1.0 c.c.; Lange •142-J332211- 

Biflpnoiis.-— Meningo\ ascular Qcurosjtphilis. 
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Treatment from November, 1920, to October, 1922; '65 salvarsaii injections intrave- 
nously; 34 mercury injections intramuscnlary; 5 intraspinal injections — saJvarsanized semln. 
Blood first became negative in June, 1921. Eemained so until January, 1922, when it was +. 
Spinal fluid in April, 1921: Cells 3, globulin trace, Wassermann: Negative in 2.0 c.c.; 
Lange 5555543210. ■ 

In SO far as one can judge clinically, the infection has been arrested in this 
case. It wiU be noted from Chart III that there is a considerable inconsistenclJ' 
in the Wassennann and Vernes results. In comment, I can say that with as- 
surance that the Vernes results tally more accurately with the clinical aspects 
of the ease than do the Wassermann results. See Chart III. 
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Chart III. 


Case 4. — B., admitted January, 1923, male, age 41. Syphilis admitted. Date of infec- 
tion unknown. 

Complaints. — Gastric crises, shooting pains in legs and shoulders. 

Previous Treatment. — 30 salvarsan injections intravenously; 40 mercury injections in- 
tramuscularly; 2 intraspinal injections — salvarsanized serum. 

Neurologic Examination. — Slight swaying in Bomberg, tremor of hands and tongue, 
Argyll Eobertson pupils, right facial paresis. 

Blood lYassermann : 

Spinal Fluid: Cells 0, globulin normal, Wassermann -1 + + in 1.0 c.c.; Lange 1111000000. 

Diagnosis. — Mixed mesodermal and ectodermal neurosyphilis, partial tabetic sjmdrome. 

• Treatment from January, 1923, to April, 1923: 7 salvarsan injections intravenously; 

27 mercury injections intramuscularly; 3 intraspinal injections— salvarsanized serum. At the 
end of that time the blood was doubtful and the spinal fluid essentially unchanged. 
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Note the oseiDation of seventeen points on the Vernes curve between April 
and July, during whicli time no salvarsan was administered. When the Vernes 
was highest the Wasserinann was negative. See Chart IV. 

Case 5. — 0. B., admitted January, 1920, male, age 41. Syphilis admitted. Bate ef 
infection unknown. 

CompiaiTits.— Painless swelling of left ankle (Charcot’s joint) uunibaess of both feet, 
aaklea, finger tips, and left leg, girdle sensation. 

iTeitroJoffto Earamtnolion. — ^Tremor of fingers, ataxia, atrophy of left calf muscles, 
absent patciiax reflexes, inequality of pupils with sluggish reaction to light on the left side. 

Blood Wassennana: +4'++. 

Spinal Fluid; Cells 19, globulin ++, 'Wassermann ++++ in 0.5 c.c.; I^ange 5554332100. 
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Chart IV. 


Diagnosis . — Mixed mesodermal and cclodcmmi ncurosyphUia of cncephalospinal dis- 
tribution. 

Treatment from January, 2020, to October, 1922: 40 salvarsan injections intravcnouslyj 
50 mercury injections inttamuacularly j 22 intraspinal injections — aalvarssnized scrum. 

This was a case of deeply seated neurosyphiiis. The foci of iufectiou were 
resistant to the action of spirocheticides probably on account of the failure of 
the drugs to penetrate. Although both reactions were positive in blood and 
spinal fluid, the Vernes indicates the changing character or intensity of the 
infection from time to time. It would appear that this feature of the Vernes 
teat should be a valuable guide for the determination of the most efficient dosage 
and periodicity. A few doses of araenicals properly spaced may he the mean.-^ 
of arresting or overcoming an infection that otherwise would progre.ss. In this 
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respect the conquest of syphilis might be compared to a hurdle race, which is 
only won after the last hurdle is cleared. If the runner should fail at the last 
obstacle the energy expended up to that point goes for naught and his race is 
lost. So in' the treatment of syphilis, energetic treatment must be pursued till 
the last barriei’ is penetrated provided such a result is possible. If the Veinies 
cuiwe is descending, treatment should be so adjusted as to faA^or the continua- 
tion of the descent to its base line. See Chart V. 
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Chart V. 


C.VSE 6. — C. L., admitted November, 1918, female, age 43. Probable conjugal in- 
fection. Duration of symptoms seven years. 

Complaints— Loss of weight, pain in back, and failing memory. 

Neurologic Examination . — Komberg positive, absent patellar refle.ves, absent right 
Achilles reflex, inequality of pupils and sluggishness of reaction to light. 

Blood 'Wassermann: +-i--I-+. 

Spinal Fluid: Cells 23, globulin + + + +, tV'essemiann + + + + in 0.4 c.c.; Lange 
1123210000. 

Diagnosis . — Mixed mesodermal and ectodermal neurosyphilis. Partial tabetic syndrome. 

Treatment from November, 1918, to March, 1923: 14 salvarsan injections intrave- 

nously; 52 mercury injections intramuscularly; 9 intraspinal injections— salvarsamzed serum. 
Blood ’Wassermann persistently -r-r-f-r. Spinal fluid became negative in January, 19- 
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Unfortunately this patient is iutoleraiit to arsenic, reacting witii severe 
dermatitis to small amounts. Therefore, mercury, bismuth, and the iodides 
have had to be emxiloyed. The resistant foci are probably in the wails of tlic 
blood vessels. See Chart TI. 

Case 7. — L. P., admittc*! October, IDIS, male, age -11. Infection contracted in 1915. 

Complavits. — Shooting pains jn legs, bladder disturbances, failing vision, diplopia. 

AV«ro?o^jc Exaimnation . — Positive Rombcig, i-oai^e regular tremor of both hands, 
inequality of deep reflexes, inequality of pupils, bilateral Argyll Robertson pupils. 

Blood ■\Vasserjnann : +f + +. 

Spinal Fluid: Cells 20, globulin +-f, Wassctmauti + + in 0.2 c.c.; Lange 55o5-i43000, 
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CJnrt VI 


Vjognoiis , — Mixed mosodeimal and ectodermal nouiosypUihs with syphilitic cncopUal* 

itis. 

Treatment October, 1918, to October, 3922; 67 salvarsan injections intravenously; 123 

meicury injections intramuscularly; 3S intraspinal injections — saUarsanized serum. 

After treatment. — Blood 'Wasserraann persistently + + 4-+, gpmal fluid uncliangcd. 

Treatment in this case, has been pui'sued over a period of six years. The 
neural pathology is believed to involve meninges, blood vessels and parenchyma. 
An episode occurred, in 1922, typical, in its psychic and somatic manifesta- 
tions, of general paresis. By persistent treatment with only short and widely 
separated periods of rest the economic effieioney of the patient has been pre- 
served so as to enable him to successfully conduct a business that furnlshc.s a 
livelihood to liis family of five and a staff of ten or more employees. Sec 
Chart Vir. 
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Case 8. — G. W., admitted June 9, 1922, male, age 41. Si-pliilitic infection twenty years 
previous. 

Complaints . — Pain in back and legs, unsteady gait. 

i^eurologic Examination. — ^Ataxia, thick and hesitating speech, coarse tremor of lingers, 
absent patellar reflexes, sluggisli pupillary reaction to light. 

Blood Wassermann: +4-+. 

Spinal Fluid: Cells 25, globulin P-f, Wassermann + + + in 1.0 c.c.; Lange 2333210000. 

Diagnosis . — ^Ectodermal neurosyphilis, tabes dorsalis. 

Treatment previous to October, 1922: 15 salvarsan injections intravenously; 15 mer-. 

cury injections intramuscularly; 6 intraspinal injections — salvarsanized serum. Blood Was- 
sermann became negative after 3 salvarsan injections. Spinal fluid became negative in 
May, 1923. 
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Chart tai. 


This ease exemplifies the clinical arrest of a tabetic syndrome that began 
with severe lightning pains and locomotor difficulty. The Vernes curve ascended 
13 points while the Wassermann remained negative or doubtful. See Chart 
VIII. 

Case 9. — T. H., admitted March, 1923, male, age 37. Syphilis denied. 

Complaints. — Insommia, lack of ambition, lack of ability to concentrate. 

Neurologic Examination . — Tremor of hands, hyperactive deep reflexes. 

Blood Wassermann: PPP+. 

Spinal Fluid: Cells 0, globulin negative, Wassermann negative; Lange 1111100000. 

Diagnosis . — ^\''aseular tjpe of mesodermal neurosyphilis with anxiety psychoneurosis. 

An illustration is here shown .of the necessity of successive Vernes reac- 
tions in order to establish a curve. The results considered individually have 
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but little significance, but tlio oscillation (descent) of 14 points during four 
months of treatment and the subsequent ascent of 10 points dm-ing which 
period the AVassermann remained practically stationary illustrates the com- 
parative significance of the two tests, (Chart IX.) 

Case lO. — A. J., admitted May, 1923, male, ago 50. Sypluiitic infection denied. 

Comiylainis. — ^Tnsomnia, precordial pam, palpitation of the heart, anxiety. 

NeuvologxG Exmninatton. — Fine tremor of both hands, thick speech, otherwise negative. 

Blood IVassermann ; + 4 - +. 

Spinal Fluid: Cells S, globulin +, Wassemiaun 4'+ + +- in 0.2 c.c.; Lange 2122210000. 

Diagwsis . — ilcuingovaseular neurosj'philia with anxiety psycKoneuiOSis. 
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Chait VIII. 


The comparative flexibility of the two tests may be seen. While tlie Was- 
sermauu remained four-pins the Yernes oscillated between 0 and dO, xVfter 
reaching 0 the Veracs maintamed this base line but the Wassemanu fluctuated. 
See Chart X. 

Case 11. — ^F. R., admitted May, 191U, male, age o3. Syphilitic infection denied. 
ComiWatnfs.— -Pains in shouldera and l>ack, girdle sensation. 

Neurologic Examination . — Xegativo except for Iiyperactivo patellar jcdcxcs. 

Blood lYias?erniaiin: 

Spinal Fluid: Cells 4, globulin +, Wnssennann negative in 2.0 c-c.; Lange 0000000000. 
IHapno^is. Vascular neutosyphilis, syphilitic aortitis. 

Treatment from May, 1019, to October, 1923: 23 saharsan injections intravenously; 
SS mercurj- injections intranraiiculiiriy. 
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This case has been considered. 'Wassermann fast. The Vernes oscillation 
confirms the 'Wassermann but its low character suggests that properly spaced 
treatment woulji be effective in permanently obliterating this oscillation. In 
such a case with divergent results of these two serologic tests, clinical facts must 
determine the relative value of the two findings. In this particular case the 
medical features consisted of myocarditis, aortitis, and the vascular tjiie of 
kidney disease. See Chart XI. 
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Chart IX. 


:miscellaneous group 

Nineteen serums were included in this group comprising cases concerning 
which there was reasonable uncertainty. The histories and clinical examina- 
tions did not waiTant placing them in any of the other groups. Some denied 
syphilis but had positive Wassermann reactions or hyperflocculence, others 
said that they had had syphilis but it was not confirmed clinically or sero- 
logically. The whole group requires further study. 

Three cases were diagnosed clinically as possible neurosyphilis. There was 
no history of infection. Wassermann reactions were negative and the Vernes 
results were 5, 3, and 0. 

Five other serums were negative to the Wassermann reaction but foiu’ ot 
these gave Vernes results requiring further study before a definite opinion was 
warranted and the fifth gave a Vernes result of 76 definitely affirming syphilis. 

One case admitted syphilis but clinically presented only psychoneurotie 
symptoms. The Wassermann was four-plus and the Vernes 7. 
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Two cases were the wives of syphilitics whose serology was done as a pre- 
cautionary measure. They presented no symptomn. The Vernes re.5ults were 
8 and 69 and the ’Wassemiami reactions of both were four-plus. 

There were two cases of general arteriosclerosis and hypertension with no 
history of syphilis. In one, the 'Wassermaiiii was two-plus and Vernes 0 ; in the 
other, the Wassermaim was four-plus and the Vernes 0. 

One case with right facial paresis admitted syphilis. The ‘Wassermann 
was fonr-plus and the Vernes 1. 

One ease of myocarditis denied syphilis but had a four-plus 'Wassermann 
and Vernes of fiG. 


NAME A.J. . No. 37167 ETiOL Syph. 

DiACNOsjSAVAT.rATH tteningo Vaec, 

locn 1QJ4 CUNIC PayehoneurosiB 


DATS 

ARSPH 

HC. 

OD, 

150 

120 

90 

60 

50 

0 

».R 


June 


Sept. 


Nov* 

Dec. (jan. 

Feb 

liar 

Atx* ®Uav ljuna 

Ju3 

0 

z 

6 

0 

2 

1 

1 

M O 

0 

1 

2 

1 2 

C 

0 

0 

S 

3 

S 

4 

4 

. 0 

4 

4 5 

£ 

' 




1 





] 

















m, 


















1 1 












1 













i 










1 




61 









1 




O 









— 

! 












“62 





t 


USB 







-40- 

zr 


— 


■ 

i 






i 

"T 

I 



1 


t 

‘l— 



1 


i 




”1 — 




"gj" 

i , 









"Tr" 


n 

18 ( • 




i 




•^4 



^ N 




— or- 




— u~ 






zzir^ 


'..I 1 





L." ■_') 



1 





1 













1 ♦♦ 




7 

1 1 1 





— 



r 



Oiart X 


Pour cases that denied syphilis had positive Wassernuuiu serology and 
\ei'ijes results o£ 7, 5, 13, and 5 respectively- 

Prom a clinical standpoint, ten of the cases included iu tliis group were 
considered as probably syphilUie (1, 2, 3, 5, 7, 8, 0, 10, 11, 14). The Wasser- 
maiiu results supported this conclusion in four oases (9, 10, 11, 14). Single 
Ventes results were confirmatory of syphilis in two cases {5 and 11) lasid in 
four cases {", 8, 9, and 10) were iusutlicient to affirm or deny sypluHs with- 
out fiirthev investigation- 

In eight cases (4, 6, 12, 13, 16, 17, 18, 19) syphilitic infection was denied 
and elimcally they wei'e regarded as uonsyphilitic. The Wassernuinn was 
negative in two (4 aiid 6), four-plus m two (13 and 39), two-pius in three (12, 
17, 18) and one-plus in one (16), Single Vemes results indicated ]>robable 
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syphilis in two eases (4 and 6) in which the Wassermann was negative and 
suggested the necessity of further investigation in one ease (18) in which the 
Wasserinann was two-plus. The other five Vernes results, taken alone, signified 
only that there was no hyperflocculence at the moment of examination. 

■ One case of myocarditis (15) in which syphilis was denied gave Wasser- 
mann and Vernes results confirmatory of syphilis — four-plus and 66. 

SPINAL FLUIDS 

Up to October, 1923, one hundred and sixty-nine spinal fluids from sixty- 
two cases of ueurosyphilis were submitted to both 'Wassermann and Vernes 
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Chart XI. 


tests. None of the results of the fluid examinations from nonsyphiiitic cases 
or from any cases since the date mentioned have been submitted to a critical 
analysis. 

For clinical purposes the eases were classified as follows: 


Mesodermal 

( meningovascular) 

neurosyphilis 

Fluids 

57 

Cases 

25 

Ectodermal 

(parenchymatous) 

neurosypliilis 

112 

37 







The technic was that originally recommended by Vernes. A result above 
50 warrants the unqualified diagnosis of neurosyphilis. Results between 30 
and 50 justify a strong presumption of neurosyphilis but require more than 
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Tasm II 

Suowso THE SEKOLOGIC EESULI^ ANl> THE CI.XNICAI. DIAGNOSES IN 10 BI-OOB SERUMS FROM 
A Grow or Cases in Which the Bxaghosis or Smiius Could 
BE ArriRMED Clinically 


NO. 

w. n. 

V.B. 

DUGNOSrS AND RBifAKSS 

a. 

- 

5 

Neurosj-plnljs 

2. 

- 

3 

Neurosj'philia 

3. 

- 

0 

Ncurosyphilis — Kt. heraipareais 

4. 

- 

29 

Vettigo — S>philis denied 

5, 

” 

76 

Kemiparcsis of sudden onset — 
Sypliilis denied 

G. 

- 

24 

Psychoneurosis — Syphilis denied 

7 . 

“ 

19 

Wife of a paretic. No sjaaptoms of 
nenrosypliilis 

8. 

■“ 

35 

Psychoncurosls. Aifirma syphilitic 
infection in 1918 

0. 

+ -1- + 4- 

7 

Psychoneurosis. Syphilis admitted 

10. 

•^• + 4 + 

S 

Wife of a syphilitic — symptoms 

33. 

4 + 4^- 

C9 

Wife of a syphilitic — symptoms 

32. 

4 

0 

Arteriosclerosis and hypertension 
— Syphilis denied 

13. 

44 + 4 

0 

Arteriosclerosis and hypertension 
— Sj-philis denied 

14. 

+ + + + 

1 

Bight facial paresis—SyphxHs ad- 
mitted 

15. 

44 + 4 

66 

Mj'ocarditis—SyphiUs denied 

16. 

4 

7 

Paranoid trend-syphilis denied 

17. 

A + 

5 

PsychoncuTosia — Syphilis denied 

18. 

+ 4 

13 

EpiJepsj' — Syphilis denied 

10. 

4 4 4 4 

5 

Psychoncurosis — Syphilis denied 


one examination in order to establish two points for the graph. The oscillation 
then determines the interpretation. 

To utilize the analogy previously mentioned, we may repeat that as the 
normal temperature is subject to individual variation so is the normal floccu- 
lence of the spinal fluid. Zero may be the normal flocculence for some in- 
dividuals, 10 for others and 30 for othei-s. Normal flocculence does not exceed 
50 and oscillation of more than a few points from one time to another does not 
occur in nonsyphilitic fluids. 

On the basis of single fluid examinations the Wassermann and Vemes 
reactions agreed 113 times and disagreed 56 times. Of the fifty-six disagree- 
ments the Wassermann was positive and the Vernes less than 30 in 52 eases, 
the Wassermann was negative and Vernes more than 30 in 4. 

The 56 fluids that showed a variance between the two tests in individual 
examinations came from 29 cases. Fifty-one other fluid examinations from 
these same cases were in agreement. 

Inasmuch as the interpretation of this reaction depends upon a study of 
the curve that is obtained by plotting the results of successive examinations, we 
cau only gain a proper idea of its value as compared with other tests by study- 
ing these curves. 

An analysis of the 29 cases in which instances of vaiiation occurred in 
certain, single examinations disclosed the following facts: 

Ten cases had but one spinal fluid examination. The Wassormanu was 
negative and the Yemes greater than 30 in 1 case. The Wassermann was posi- 
tive and the Vcrncs less than 30, nine times. 
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Three eases had two fluid examinations each. In two of these the Yernes 
curve agreed with Wassermann results and in the third, a case of treated talias 
dorsalis, the Wassermann was positive and the Yernes less than 30. 

Sixteen cases had from 3 to 7 fluid examinations each. The Yernes curves 
agreed with the Wassermann results in fifteen and in the sixteenth the Was- 
sermann was negative and the Yernes curve above 30. In other words the 
Yernes curves indicated syphilis in all of these sixteen, the Wassermann was 
positive in fifteen. The case in which the Wassennann and Yernes disagreed 
was one of treated tabes dorsalis. The Wassermann was negative on three 
examinations but the Yernes showed hyperflocculence tivice and noianal onee. 

These fluid results on cases of confirmed neurosyphilis may be summarized 
by sajdng that: 

1. Where three or more examinations were made, the Yernes curves in- 
dicated the activity of syphilis in sixteen eases and the Wassermann was posi- 
tive in fifteen. 

2. In three eases where only two examinations were made the Wassermann 
was positive in all and the Yernes curves gave a presumption of syphilis in two. 

3. When the residts of single examinations were compared (10 cases), the 
Wassermann was positive and the Yernes less than 30 in nine, the Wassermann 
was negative and the Yernes more than 30 in one. 

The Yernes reaction is a valuable addition to the serologic procedures for 
the diagnosis of syphilis. 

It is especially useful for the determination of the effect of therapy. 
Successive results illustrate graphically whether the infection is pro- 
gressing, remaining stationary, or regressing. 
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LABORATORY METHODS 


SIJIPLE APPARATUS FOR CORONiVBY PERFUSION OF THE 
JUmijiLIAN HEART* 


By W, T. Dawson, B.A., (Oxon.), M.A., Philadeh-phia, Pa. 


T his apparatus is a modification of that of Gunn.^ The principal differ- 
ence lies in a more convenient arrangement for heating the perfusion 
fluid, by transfer of heat from a Bunsen flame by conduction along a metal 
rod to the water of the outer jacket, setting up convection currents in the 
water there, resulting in even heating of the perfusion fluid flowing along 
the inner tube. Such an arrangement appears to have been first used by 
Smith* and was last year independently worked out by myself, and is here 
reported, with the consent and by the advice of Dr. Smith, in detail, in the 
hope that such a description may be of value to teachers. 

DESCRIPTION OF THE APPARATUS 

Two Riuger-Locke reservoirs arc provided, in which the Ringer is at room 
temiiorature. They may conveniently be placed 20 to 50 cm. above the top 
of the inner tube. They are connected through a small I’-tubc with the 
inner tube of tlie perfusion appai'atus. The upper end of the inner tube is 
furnished with a one-hole stopper; the tube may be of thin glass to facilitate 
coiuUietion of heat but I have not found this necessary; as to diameter, it is 
selected of such a size as just to admit a “twclvc-inch chemicar* thermometer ; 
the thermometer rests on a constriction in the wall made by denting in the 
latter while hot and it is thus prevented from slipping down; the constriction 
is about 2 cm. above a eanniila end which, for tlie rabbit heart, is about 5 
mm. outside diameter; for cats a larger and for guinea pigs and rats a 
smaller cannula is rather de.sirable. The inner tube may be cut off below the 
constriction so that such cannulas may be inserted in the inner tube as in 
Gnn»’.s apparatus; the .space between the stopper at the top and the upper 
end of the thermometer is filled with glass beads. The innci* tube is about 
38 em. long. The outer jacket, which contains water, is about 30 cm. long 
and 4 em. in diameter, provided with two side tubes, one, bulbed at its junc- 
tion, for the entrance of a piece of copper wire of about G nim. diameter (No. 
4 gauge) and 20 cm. long; the other fitted with rubber tubing and pinclicock 
bO as to facilitate letti^ig all or part of tlu* warm water out of tlie outer 
jacket in order to cause a more rapid fall of temperature of the perfusion 
fluid in studying the cITect of temperature upon rate. Tlie size of the rod 
limits the amount of heat conducted into the outer jacket per unit of time; 

•Prom %Voman'a MedJial College, X^hlladelphia. Pa. 

Ki-cehtO for publicatSon, Auffuat 11, 1924. 



854 


THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


larger sizes, siieli as No. 3 or No. 2 may be necessary in perfusions of hearts 
of larger animals such as the dog ; if they can be obtained they should, there- 
fore, be used in making up the apparatus. The connection ivith the side-tube 
of the outer jacket is made by a sleeve of rubber tubing wired in place with 
soft copper wire; this connection does not seem to perish very quickly, and 
is cheap and easily renewed. A lighted Bunsen is set under the rod a 
few minutes before it is desired to use the apparatus, and while the per- 
fusion is proceeding the temperature may be readily regulated by shifting 



the burner to a suitable position to keep the temperature of the perfusion 
fluid constant. A short length of narrow rubber tubing, not shown in the 
diagram, is kept on the cannula end as a guard tube when the apparatus is 
not in use and also to aid in filling the inner tube. When this is desired 
the guard tube is closed off ivith a pinchcoek, the rubber stopper at the upper 
end loosened and Einger allowed to flow in from one of the reservoirs. AVhen 
the inner tube is filled the stopper is pushed down into position, and a little 
Einger run duwn through the inner tube by releasing the pinchcoek on the 
guard tube. If both Einger reservoirs be now clamped off, the Einger will 
not escape from the inner tube when the guard tube is removed from the 
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cannula end to allow the heart to be tied on. The reservoirs and the inner 
tube should be drained of Einger at the end of each day’s work and rinsed 
with distilled water. 


THE PERFUSION FLUID 

The Einger-Locke used has the following composition: NaCI, 0,92 per 
cent; KCl, 0.042 per cent; CaClj, anhydrous, 0.012 per cent; NaHCOj, 0,015 
per cent; several liters of this are made up in a large bottle and oxygenated 
by the passage through it of a stream of bubbles of oxygen for about half an 
hour; if well stoppered it keeps its oxygen content apparently aufficiently 
high for sever.al days; just before placing it in the reservoirs one gram of 
glucose is added to each liter which dissolves rapidly. The formula given 
above agrees in calcium content with those given in the laboratory manuals 
of Sollman” and Jackson,* and others, assuming that “calcium chloride crys- 
tals” means Ca Cl,. 61130. Tlierc are, however, several other crystalline forms. 
The Viiitcd States Pharmacopeia, Edition 9, requires for general medicinal 
uses a calcium chloride which apparently must have the formula CaCl 3 . 2 H 30 
or contain still less water than corresponds to this formula. Such a calcium 
chloride is, therefore, on tlio market. The difficulty of assigning any clear 
moaning to tlie de.scription “c.ilcium chloride crystals” m.ay bo easily seen 
from the following quotation from J. W. Meilor’s Modern Inorganic Chem- 
istry; “At 29.8° the hexahydrate CaCK.CHjO changes into the a-totra- 
hydrate or-CaClj.lHjO; at 45.3° the o: -tetrahydrate passes into the dihydrate 
CaCl 2 . 2 n 30 | at 175.5° the dihydrate passes into the monohydrate 
CaClj.HjO; and at 260° the monohydratc passes into the anhydrous salt 
CaClj.” If it be true, as is very generally taught, that a doHcato balance of 
inorganic po.sitive ion.s is of supreme importance in physiologic salts solutions, 
the exact sort of calcium chloride used should be more exactly specified in 
textbooks and other publications tlian is now usually the case. Calcium 
chloride exists in at least five different forms; and each of these at ordinary 
temperatures and humidities is avid of water and, therefore, liable to change 
of caleiuni percentage. 

PREP,U!.tT10N OF THE HE.UtT 

The success of a perfusion depends largely on the condition of the heart 
before removal from the .anim.il, so that it is desirable, if possible, to use 
hearts fi-om freshly-killed unancsthetized animals. IVith bleeding, moreover, 
there appears to be some danger of air embolism of the coronaries. Speed 
is also an essential in getting the heart out of the rabbit. The animal is 
seized by the smaU of the back with the left hand ; and while it hangs head 
down it is struck with the side of the right hand a sudden liard blow on the 
occiput so as to stun it completely. An assistant grasps the legs and stretehes 
the rabbit out upon a table. AVith a pair of stout scissors the skin is split 
up the middle on the underside, and an opening at once made into the 
thoracic c.avity by cutting through the ribs from diaphragm to nook on the 
right of the sternum; while this cut is being made the animal is turned on 
its left side so that as the lungs collapse the heart will fall away from the 
points of the scissors. The fingers of the two hands are now passed around 
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the chest of the rabbit just under the axillae, while the thumbs enter the 
opened thorax under the ribs at the borders of the cleft made into it. The 
thumbs are forced apart so as to dislocate the costal walls, which are pushed 
far bach till the heart lies in easy sight and reach. The pericardium is picked 
up between thumb and forefinger, and split well open with small scissors. 
The heart is popped out by gentle manipulation around it, the tips of the 
fingers placed under it, the great vascular trunks lightly grasped with thumb 
and forefinger, and the heart, so protected from injury, liberated, by a semi- 
circular cut about two centimeters from its base, from the rest of the body. 
The mass is thrown into a beaker of Kinger, and when this becomes much 
stained with blood, into a second, and so on. The heart is prepared for 
tying onto the perfusion cannula by now trimming off the mass cut away 
with it, the aorta being identified as a white stout elastic tube and cut .short 
before the origin of the innominate artery. 

AYith small forceps the aoi’ta is pinched off 2 mm. below the top, its 
lumen filled with Ringer from a medicine dropper, and the great artery 
pushed lip over the cannula end of the inner tube, and tied in position. The 
beat may start up in such a fresh heart on perfusion at once; in fact, it 
usually continues beating during its passage through the beakers of Ringer 
at room temperature; as the perfusion fluid is wai’med up the rate inei’eases 
(see the beautiful records of effect of temperature changes in Sheirington,® 
pp. 11, 12). The optimum temperatui’e is about 35° to 37° C. (Dixon,* 
p. 40). The heart may be started off, if the beat is not satisfaetoi’j:, by in- 
jecting with a hypodermic syringe into the rubber exit tube of the Ringer 
reservoir in use 1 e.e. of 1:50,000 epinephrin or of 1:5,000 epinine. 

RESISTANCE OF THE HEART TO LACK OF OXYGEN 

If the room temperature be 20° C. or over the heart usually continues 
beating in the beakers of Ringer, and is then exposed to lack of oxygen. To 
this it is not particularly sensitive, apparently. It has recently been found 
that clamping off the circulation through the heart of the cat for eight 
minutes did not prevent the resumption at the end of that time of vigorous, 
normal contraction’'; the much more sensitive cerebral cells were damaged 
beyond repair by three minutes cessation of the circulation. Gunn says,^ 
moreover, that excised hearts may be successfully perfused after a period of 
several hours lying in Ringer at room temperature. This is possible probably 
where the temperature is so low that the hearts practically or altogether cease 
to beat. I was unable to confirm it with two guinea pig hearts kept for six 
hours at about 20° C. ; the beat was revived but was not at any time good, 
though improved by injection into the rubber connection tube of adrenalin 
and 1 per cent CaCl, solutions. Starling and Verney apparently consider 
that, like .skeletal muscle, cardiac muscle needs oxygen only for the recovery 
process, the actual contraction being anerobic.® This appears to be confirmed 
by the results of Hilton and Eichholtz.® 

My thanks are due to Prof. H. C. Bazett, of the Medical Department of the 
University of Pennsylvania, for his advice and for giving me the facilities 
for having the apparatus made up; to J. H. Graham, the univeisity glass- 
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blower, for making two models ; and to William N. Goodell for kindly making 
the drawing, 

SBMMARY 

A modification of Gunn’s apparatus for the perfusion of the coronary 
vessels of the mammalian heart is described, dimensions given, and some 
remarks made as to its use. 
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AN IMPHOVED APPARATUS FOR DETERMINATION OF 
CHOLESTEROL- 


By S. L. Leiboff, Pk.B., Nfav York. 


D uring the last decade a great deal of work has been done on the choles- 
terol content of the blood during health and disease and valuable infor- 
mation was thus obtained. We now know that increased amounts ai-e found 
in chronic and acute nephritis, diabetes, toxemias of pregnancy, cholelithiasis 
and lipemia. A marked decrease is found in pernicious anemia. 

For this knowledge we are greatly indebted to Grigaut' who was the fii-st 
to describe a colorimetric method for determining cholesterol in small amounts 
of blood. 

At present there are three methods in use which give fairly good resnlLs. 
They are the following: 

1. Digitonin gravimetric method of Windaus,= by which the cholesterol 
is precipitated as a compound of digitonin, and weighed. Only free ehoIe.s- 
terol is precipitated by the digitonin. For the e.stimatioti of the total ehole.s- 
terol, the cholesterol esters must first he saponified. 

2. Bloor’s’ modification of the Autenrieth and Punk* method. This is 
based ou the Lichermaun-Burchard test, and is carrsed out as follows: 3 c.e. of 
blood are extracted with a mixture of alcohol and ether and the extract is 


•From the Biochemical Department of Lebanon Hospital Laboratoo'. New Tork. 
ReceUed for publication. January IS, 1925. 
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evaporated to dryness. The dry residue is then extracted with chloroform to 
which is added acetic anhydride and concentrated sulphuric acid, and left in 
a dark place until the color develops. It is then compared in a colorimeter 
with a standard containing a Imown amount of cholesterol. 

3. Myers and Wardell method® which, like the former, is based on the 
Liebermann-Burehard test, but requires smaller amounts of blood. In this 
method 1 c.e. of blood is intimately mixed with plaster, of Paris and dried 
in an electric oven.' The dried plaster of Paris is then transferred to a paper 
extraction shell and is extracted with chloroform under a reflux condenser. 
Acetic anhydride and concentrated sulphuric acid are then added, and, when 
the color is developed, compared in a colorimeter. 

Of the three methods just described, the digitonin method is the most 
accurate. However, it is not suitable for clinical work because it is extremely 
laborious, and requires much skilful manipulation. 




Fig. 2. 


Bloor’s method gives somewhat higher results than the Myers-Wardell 
method and is considered more accurate. However, it is very tedious and 
requires particular attention while the alcohol-ether extract is being dried, 
since the slightest overheating produces a brownish substance which greatly 
interferes with the color formation. 

Hp to the' present the Myers-Wardell method has been the most suitable 
for ciinical purposes, and the most widely used. This method, while the best 
at our disposal, has the following disadvantages: first, it is very time-con- 
suming, and second, it is supposed to give somewhat low figures. The latter 
is apparently due to slight losses incurred while removing the dried plaster 
of Paris to fife extraction shell, and while transferring the chloroform extract 
fi-onf the eoihipiiratively large flask to the small test tube. 

Recently, I have described a simplified method for cholesterol determina- 
tion® which gives somewhat more accurate results and saves a great deal of 
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time and labor. It is carried out as follows: About 5 c.c. of chloroform are 
put into the extraction tube (Fig. 1) and the filter paper disc {Fig. 2) is 
dropped into the extraction tubej it should He at point X. The constricted 
portion of the tube, B, thus serves a double purpose ; it holds the paper disc 
in place, and permits more accurate dilution. 

Twenty-five hundredths c.e. of oxalated blood is pipetted on the filter 
paper disc. The blood is immediately absorbed by ■ •* and no drying 



Fiff. s. 


is necessary. The extraction tube is then attached to a reflux condenser and 
immersed in a beaker of hot or boiling water placed over a small electric 
stove. The water in the beaker should be above the level of the chloroform 
in the tube. 

Extract for thirty minutes. Detach the tube from the condenser, remove 
the paper disc from the tube, and cool by immersing in cold water for a 
minute. When cool, add chloroform exactly to the 5 c.e. mark. 

In a similar extraction tube place 5 c.e. of a standard solution containing 
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0.4 mg. of eholosterol per 5 e.c. This standard is prepared by dissolving 40 
mg. of pure dry cholesterol in 500 c.c. of pure dry chloroform. 

Add 2 c.e. of pure dry acetic anhydride and 0.1 c.ei of concentrated 
sulphuric acid to each tube. Insert cork stoppers into the tubes and invert 
tudce to mix well. Place the tubes in a beaker of cold water for half a 
minute to cool, and leave in a dark place for ten minutes and read in color- 
imeter. 

The standard is set in the colorimeter at 10 or 15 mm., depending on the 
intensity of the color of the unknown. The results are calculated by the 
following simple formula: 

g 

~ X 160 = mg. per 100 c.e. of blood. 

xt ■ 

S = reading of standard. 

E = reading of unknown. 

This method was cheeked up by the Myers-WardeU method. Cholesterol 
determinations were done by the two methods on blood specimens from dif- 


Table I 


.S.43IPI,E XO. 

1 il. AXI) W. ilETHOD 

1 JIG. PEP. 100 C.C. 

, NEW METHOD 

j MG. PEE 100 C.C. 

DIFFEBENCE 

1 

103 

: 174 

+ 9 

2 

127 

( 135 

+ 6 

•t 

o 

220 

233 

+13 

4 

153 

: 150 

- 3 

5 

1 14S 

1 153 

+ 0 


( 139 

I 146 

+ 7 

7 

' 245 

1 200 

t15 

s 

129 

134 

5 

a 

174 

179 

+ 5 

10 

140 

137 

. - 3 

n 

105 

172 

+ 7 

12 

210 

220 

+10 

13 

143 

150 

-r 7 

14 

150 

158 

+ 8 

13 

154 

165 

+11 

10 

140 

142 

+ 2 

IT 

15S 

170 

+12 

IS 

250 

264 

+14 

19 

100 

155 

- 5 

20 

140 

140 

0 

21 

145 

152 

+ 7 

oo 

12S 

1 132 

+ 4 

23 

139 

145 

+ () 

24 

14S 

155 

X 7 

26 

180 

190 

+10 

20 

100 

165 

+ 5 

2T 

190 

1S5 

- 5 

2S 

154 

163 

+ 9 

29 

135 

142 

x 7 

30 

205 

223 

+18 

31 

100 

154 

- 6 

32 

150 

150 

0 

OO 

142 

150 

+ S 

34 

ISO 

190 

+10 

35 

135 

140 

-f- 5 

30 

270 

290 

+20 

37 

135 

160 

+ 5 

oS 

170 

ISO 

+10 

39 

310 

323 

xlo 

40 ' 

145 

150 

X 5 
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ierent patients. The Wood speeinicDs Averc those sent to the laboratory for 
routine blood chemistry. 

Table I gives the result of cholesterol determinations on forty specimens 
of blood. 

As is shown in Table I, the new method gave slightly higher results than 
the MyersAVardell method. This w.is to be expected, since the slightly lower 
results obtained with the hfycrsAVardell method are due, as I pointed out 
before, to the los.s caused by the transfer of material. Since in the new 
method no transfers of material are made at any time, no loss is possible. 

To further facilitate the wort of cholesterol determinations I have de- 
vised a special multiple condenser (Pig. 3) whicli allows six simtdtaneons ex- 
tractions. The condensci- is m.ade of copper. Its diameter is 5 inches and its 
length 9 inches. It is held finnly by an iron tripod. Through the condenser 
pass six glass tubes. These tubes have a diminished diameter at each end. 
The lower end of each, tube passes through a cork stopper which fits into the 
extraction tube. The upper ends are funnel-shaped through which may he 
added chloroform while in operation, if necessary. The glass tubes could easily 
be removed and replaced by new ones in case of breakage. The condenser 
is absolutely leak-proof. 

The filter paper discs are especially prepared from very tiiiok fat-free 
filter paper. They have a diameter of % incli and a thickness of ym inch. 
The discs are perforated by a small hole so as to allow the escape of vapor 
into the condenser. 

I Avish to thank Samuel GittloAV and Milton J. Goodfrieud, of the Lebanon 
Hospital, for their valuable suggestions and criticism, .and for their chocking 
lip the accuracy of the method. 
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UEAN-GALLEIN, A NEW EAPID ELASTIC TISSUE STAIN PRODUCING 
SIMULTANEOUS STAINING OF NUCLEI AND PROTOPLASM'* 

By Frederick Proesgher, M.D., and Ai^bert Paul Krueger, A.B., 

Agnew, California 

F or the selective staining of elastic tissue, we have two excellent methods, 
namely, that of Taenzer-Unna and that of Weigert. Both methods are 
absolutely dependable and stain the finest ramifications of the elastic ele- 
ments, but possess in common the disadvantage of being too cumbersome for 
quick orientation. 

In the course of staining experiments with gallein, we found that the 
latter in combination with uranium produced a mordant dye which is readily 
prepared and stains elastin in a few minutes with simultaneous staining of 
nuclei and protoplasm. 

Gallein is dioxyfluoreseein and is obtained by condensation of 1, 2, 3, tri- 
oxybenzol (pyrogallol) with phthalie acid anhydride (Bayer). It contains two 
OH groups in close relation to the chromophoric oxygen atoms, this molecular 
arrangement making possible the formation of a mordant dye with a metallic 
salt. 

I 

OH 6 OH 
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OH 

i / 

C 
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Gallein is not unknown to histologic technic but is used very little. In 
combination with aluminum sulphate or aluminum chloride, it is recommended 
as a good nuclear stain. It is marketed in the form of a violet paste or pow- 
der. It is practically insgluble in cold water, ether, benzol, or chloroform and 
dissolves in alcohol producing a dark violet color. With NaOH the solution 
turns blue and when treated with HCl develops a brown color. The dye is 
soluble in H„s6.jforming a red solution. Gallein treated with chromium or 
iron salts yields a beautiful violet-red mordant. The mordant prepared by 
treatment with aluminum sulphate has more of a purple tinge. If an excess 
of gallein is added to 2 per cent or 3 per cent alum solution or better a similar 

•From the Patliological Laboratorj-, Aimew State Hospital, Agnew, California. 
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solution of aluminum sulphate or chloride and the mbiture is boiled for a few 
minutes a stain is produced which stains jiuclei very distinctly. 

PBEP.Ul.iTION OP THE STAESma SOMTION 
One and five-tenths gm. uranium acetate, 2.0 gm. sodium citrate, and 0.2 
gra. sodium carbonate are dissolved in 50 e.c. distilled water. This solution 
win keep for three weeks or a month if placed in tightly stoppered bottles. 
It may be kept indefinitely if sterilized and placed in the dark. Light causes 
it to turn brown but does not in any way render it unfit for use. One-tenth 
gm. gallein (Merck) is added to 10 e.e, of the uranium solution, the mixture 
is boiled for two minutes and the solution cooled. The resultant purplish red 
solution will keep three or four weeks, if kept in the dark, and if desired may 
be filtered before use. 


ST.UNINO METHOD 

The tissue should be fixed in formalin or better Muller-formol. For rapid 
work we prefer frozen soetious from formalin or Mullcr-forraol fixed tissue. 
However, embedding in paraffin or cclloidiu does not interfere with the 
staining. 

The sections are immersed in the staining solution for five to ten minutes 
and washed with water (tap or distilled) for one or two minutes. If very 
fine differentiation is desired the sections should be washed in water for five to 
ten minutes. Prolonged washing does not alter the degree of elastic tissue 
staining but slowly decolorizes both protoplasms and nuclei. 

For quick orientation the sections may be mounted in glycerin. They 
will keep for several days in that medium but slowly decolorize. For perma- 
nent mounting the sections, after washing in water, are dehydrated in abso- 
lute alcohol for three to four minutes, cleared in bergamot oil, and mounted 
in dammar balsam. 

Counter staining is not necessary since nuclei and protoplasm arc well 
differentiated. Nuclei are stained pitrplish red, protoplasm lavendei*, red coils 
deep brownish red and elastic fibers deep violet blue. Connective tis.si!c ap- 
pears light brownish red, muscle tissue deep brownish rod to purplish red. 

Immersion of the sections for one-half to one minute in a 0.25 per cent 
aqueous picric acid solution produces a yellowish brown to. yellowish red dif- 
ferentiation of nuclei and protoplasm. After .such treatment elastic fibers 
appear dark blue to blue black. If the sections are mounted in glycerin the 
picric acid treatment acts as a fixative preventing dceolorization in the mount- 
ing medium. 



URAN-GALLEIN, A NEW RAPED ELASTIC TISSUE STAIN PRODUCING 
SIMULTANEOUS STAINING OP NUCLEI AND PROTOPLASM* 


By Prederick Proescher, M.D., and AixBert Paul Krueger, A.B., 

Agnew, California 


F or the selective staining of elastic tissue, we have two excellent methods, 
namely, that of Taenzer-Uima and that of Weigert. Both methods are 
absolutely dependable and stain the finest ramifications of the elastic ele- 
ments, but possess in common the disadvantage of being too cumbersome for 
quick orientation. 

In the course of staining experiments with gaUein, we found that the 
latter in combination -with uranium produced 'a mordant dye which is readily 
prepared and stains elastin in a few minutes with simultaneous staining of 
nuclei and protoplasm. 

GaUein is dioxyfluorescein and is obtained by condensation of 1, 2, 3, tri- 
oxybenzol (pyrogallol) with phthalie acid anhydride (Bayer). It contains two 
OH groups in close relation to the ehromophorie oxygen atoms, this molecular 
arrangement making possible the foi-mation of a mordant dye with a metallic 
salt. 



GaUein is not unknown to histologic technic but is used very little. In 
combination with aluminum sulphate or aluminum chloride, it is recommended 
as a good nuclear stain. It is marketed in the form of a violet paste or pow- 
der. It is practically inspluble in cold water, ether, benzol, or chloroform and 
dissolves in alcohol producing a dark violet color. With NaOH the solution 
turns blue and when treated with HCl develops a brown color. The dye is 
soluble in HoSOjforming a red solution. GaUein treated with chromium or 
iron salts yields a beautiful violet-red mordant. The mordant prepared by 
treatment with aluminum sulphate has more of a purple tinge. If an excess 
of gaUein is added to 2 per cent or 3 per cent alum solution or better a similar 
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solution of aluminum sulphate or chloride 4and the mixture is boiled for a few 
minutes a stain is produced which stains nuclei very distinctly. 

PREP^VRATION OP THE STAINING SOLUTION 

One and five-tenths gm. uranium acetate, 2.0 gm. sodium citrate, and 0.2 
gm. sodium carbonate are dissolved in 50 c.c. distilled water. This solution 
will keep for three weeks or a month if placed in tightly stoppered bottles. 
It may be kept indefinitely if sterilized and placed in the dark. Light causes 
it to turn brown but does not in any way render it unfit for use. Onc-tenth 
gm. gallein (Jlerck) is added to 10 c.e. of the uranium solution, the mixture 
is boiled for two minutes and the solution cooled. The resultant purplish red 
solution will keep three or four weeks, if kept in the dark, and if desired may 
be filtered before use. 


STAINING METHOD 

The tissue should be fi.xed in fomalin or better JluUer-formol. For rapid 
work we prefer frozen sections from formalin or Jluller-formol fixed tissue. 
However, embedding in paraffin or celloidin does not interfere with the 
staining. 

The sections are immersed in the staining solution for five to ten minutes 
and crashed with water (tap or distilled) for one or two minutes. If very 
fine differentiation is desired the sections should be washed in water for five to- 
ten minutes. Prolonged washing does not alter the degree of elastic tissue 
staining but slowly decolorizes both protoplasms and nuclei. 

For quick orientation the sections may be mounted in glycerin. They 
will keep for several days in that medium but slowly decolorize. For perma- 
nent mounting the sections, after washing in water, are dehydrated in abso- 
lute alcohol for three to four minutes, cleared in bergamot oil, and mounted 
in dammar balsam. 

Counter staining is not necessary since nuclei aiid protoplasm are well 
differentiated. Nuclei are stained purplish red, protoplasm lavender, red cells 
deep brownish red and elastic fibers deep violet blue Connective tissue ap- 
pears light brownish red, muscle tis-sue deep brownish red to purplish red. 

Immersion of the sections for one-half to ojio minute in a 0.25 per cent 
aqueous picric acid solution produces a yellowish brown to yellowish red dif- 
ferentiation of nuclei and protoplasm. After such treatment ela.stie fibers 
appear dark blue to blue black. If the sections are mounted in glycerin the 
picric acid treatment acts as a fixative preventing dccolorization in the mount- 
ing medium. 



PRESERVATION OP ANTISHEEP AMBOCEPTOR WITH GLYCERIN* 


By Virginia Langworthy, i\I.S., and Margaret Wemple, A.B., Albany, N. Y. 


T he necessity for maintaining a supply of antisheep amboceptor sufficient for 
performing a large number of complement-fixation tests as -well as for distri- 
bution to local laboratories throughout New York State led to a trial, in 1920, 
of the Clock and Beard^ method of preserving amboceptor with 50 per cent of 
glj'cerin. It had been noted that in amboceptor sterilized according to the 
method previously followed, that is, heating for thirty minutes at 51° C. on 
three successive days, there is usually a decrease in titer after nine to twelve 
months’ storage and it frequently becomes contaminated during use in spite 
of the attempt to obseiwe .strict aseptic precautions when withdrawing portions 
from the stock supply. The results of our four years’ experience with the use 
of glycerin as a preservative for hemolytic serum have been so favorable that 
it seems important to add another endorsement to those which have already been 
published. ^ 

Comparative tests have been made with sterilized and glyeerinated por- 
tions of hemolytic serums from ten different rabbits to determine the following 
points; (1) the effecti^'eness of glycerin in preventing the growth of common 
contaminants, (2) the rate of deterioration in the hemolytic titer of glyeerinated 
amboceptor as compared with sterilized amboceptor, and (3) the effect of 
glycerin upon the complement-fixation reaction in syphilis. 

EFFECTIVENESS OF GLYCERIN IN PREVENTING GROWTH OF BACTERIA AND HOULDS . 

Glyeerinated poidions of each of three amboceptors inoculated, with B. 
subtilis, with a staphylococcus and a common mould showed no growth after 
four weeks at room temperature, while sterilized poi’tions inoculated with the 
same cultures showed a heavy growth after five to six days at room tempera^ 
ture. The fact that glycerin prevents the growth of common contaminants, 
which was thus experimentally demonstrated, has since been fully confirmed by 
the iise of glyeerinated amboceptor for routme work, during three years. 


COMPARISON OF HEMOLYTIC TITER OP THE STERILIZED AND GLYEERINATED 
AMBOCEPTORS AT THE END OF THE STORAGE PERIODS 


In testing the hemolytic titer at intervals during storage, the titrations of 
both the sterilized and the glyeerinated portions of each amboceptor were made 
on the same day, and with the same complement and the same suspension of 
sheep cells. 

After four years’ storage at 3 to 6° C., nine of the ten glyeerinated serums 
showed no change in titer. The other serum preserved with glycerin showed 
a slight decrease in titer at the end of eighteen months. Of the ten sterilized 
serums, only four showed no change in titer at the end of four years. Five 
serums showed a slight decrease in titer, one at the end of nine months, three 
at the end of three years, and one at the end of four yeai-s; one showed a 
marked decrease in titer at the end of four years. It might be added in this 
connection that a large supply of antisheep amboceptor produced in a mule, in 
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1921, was preserved with .glycerin at that time and has shown practically no 
change in titer np to the present. 

Not only did the glycerinated portions show less detei'ioration in titer, but 
they contained less precipitate than the sterilized portions, after long periods 
of storage. No constant relation was observed, however, between tlie formation 
of precipitate and loss of hemolytic activity, as two of the sterilized serums 
which showed no decrease in titer contained a large amount of precipitate. 

EFFECT OP GLYCERIN UPON THE COMPLEMENT-FIX-VTION REACTION 

In a large series of eomplement-fixation tests, cells sensitized with glyeev- 
inated amboceptor of 1 ;1000 titerf gave results agreeing very closely witli 
those of routine tests in which cells were used which had been sensitized with 
amboceptor containing no glycerin. The few differences which did occur were 
slight and within the limits of technical inaccuracies. 

Since a high concentration of glycerin would result in the test if 50 per 
cent of glycerin were added to an amboceptor of low titer, e.vpcriments were 
made to determine the maximum amount of glycerin which could be present 
without influencing the complement-fixation reaction. When the concentration 
of glycerin in the diluted amboceptor was as high as 1 :10, slightly move com* 
plement was required for hemolysis, and when the concentration was from 1 :10 
to 1:50, some lysis of tlic sensitized cells was evident if they stood for two to 
three hours at room temperature. The use of amboceptor containing these con- 
centrations of glycerin did not affect the complement-fixation reactions, how- 
ever, when the appropriate amount of complement was used and the cells were 
added to tests fifteen minutes after sensitization. When the concentration of 
glycerin was only 1 :100 or less, there was no appreciable effect upon the cells 
or upon the results of complement-fixation tests. Since an amboceptor of titer 
lower than 1:100 would not ordinarily be used, the effect of the amount of 
glycerin introduced througli amboceptor preseiwed with 50 per cent of glycerin 
appears to be negligible. 

CONCLUSION 

The results of these experiments have indicated that the addition of 50 
per cent of glycerin is a practical and efficient method of presenung ambo- 
ceptor. It is effective in preventing the growth in serum of common con- 
taminants; the rate of deterioration in the hemolytic titer of glycerinated ambo- 
ceptor is, in general, less than that of sterilized amboceptor, the titer of the 
former remaining unchanged for a period of at least four years; and 50 per 
cent of glycerin added to a hemolytic serum of reasonably high titer ha.s no 
influence upon the complement-fixation reaction in syphili.s. 
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A NEW BACTEKIOLOGIC STAIN* 


By L. E. Harrison, Prescott, Arizona 


T he stain to be described was developed following the observation that 
formalin added to an aqueous solution of basic fuehsin containing phenol, 
increased its fastness for bacteria, and after standing for two weeks, changed 
from deep red to a dark purple. After some experimentation, the writer worked 
out the following formula: 

One gram of basic fuehsin is added to 100 c.c of distilled water and gently heated 
to 100° C. The solution is then filtered. To 75 c.c. of filtrate, , 10 c.c. of 37 per cent 
formaldehyde, 10 c.c. of saturated aqueous solution of phenol, and 5 c.c. of glycerol are 
added. The stain is now placed in a glass stoppered bottle and allowed to stand for two 
weeks. At the end of that time it appears that polymerization of the fuehsin in the pres- 
ence of formaldehyde has taken place with the production of a dark purple stain. The 
stain seems to become darker on standing, and improves in staining quality. Deterioration 
does not take place. 

For staining tubercle bacilli, a few drops of the stain are added to the 
smear and heated over a flame until steaming. The slide is then set aside for 
about four minutes. At the end of this time the smear is decolorized with an 
alcoholic sulphuric acid solution (15 parts of concentrated sulphuric acid to 85 
parts of 95 per cent of ethyl alcohol). The smear is now washed with tap 
water and eouuterstained for two minutes with a saturated alcoholic solution 
of picric acid to which has been added 5 c.c. of Lugol’s solution for each 
95 c.c. 


A NEW ST.VIN 

The tubercle bacilli stain with remarkable clearness as brownish black rod- 
like forms against a light brownish yellow backgi’ound. Beaded forms are 
particularly prominent. 

The organisms of Vincent’s angina are readily stained with this method. 
The smear is stained in the same manner’ as for staining the tubercle bacilli. 
It is then decolorized with 95 per cent alcohol, and eouuterstained with the 
picric acid iodine solution. The spirochetes stand out as dark spirals against 
a yellow background. 

Other organisms may be stained with this method. Gram-positive bacteria 
are most suitable. The diphtheroid group seem to be especially well stained. 
Spore fonns are also well stained. 


•From The Pamsetgaaf Laboratory. Prescott. Arizona. 
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A NOTE ON THE USE OP THE SAAHJnHNG CUP FOR AVASHING 
TISSUES* 


By Elizabeth JIorford, B.A,, Houston, Texas. 


F ob eifieieiioy in washing tissue free of fi.-cing solution, float it in a swim- 
ming cup. This is a poroelain cup or thimble with perforations in the 
skies and fitted with a cork stopper which floats the eup in the washing fluid. 

If the cup is set to wash in a half liter beaker under a slowly niniiiiig 
faucet, the current produced in the water is strong enough to keep the cup 
jostling and bobbing and the boles in the cup arc large enough to allow the 
water to run through the cup freely. 

There is no danger of the piece of tissue being lost and there is the assur- 
ance that it is constantly being bathed in fresh water. The cup in the large 
size nicely accommodates several blocks of tissue that have been sampled from 
the gross block. 

The swimming cup was planned originally for wasliing specimens of ore. 
It will bo found illusti-ated in the Arthur Thomas catalogue. 


Communication 

In the January issue of the Jour.s.il op L.ibob.wory and Clinical AIedicinb, 
there appeared an article by C. E. Keynar, entitled, “The Red CorpiLScle Su.s- 
peiLsion for the ICoImcr-ATas!5ermann Reaction.’’ 

AA'’e wish to draw attention to the fact that %ve published an articie en- 
titled “The Use of Porraalinized Sheep Cells in Complement-Fi.vation Tests’’ 
which appeared in the Zeitsehrift fiir Iminunitatsforschung und E.xpcrimen- 
telle Therapie for June 1912. 

In this article wo covered the subject of Dr. Beynar’s woi-Ii completely, 
arriving at similar conclusions. 

Since that time our article has been quoted a number of times and- the 
method of preserving sheep cells for eomplcnient-fixation tests originated by 
us has been in use in our own and in other laboratories. 

AVc are greatly sui'priscd that Dr. Roynar overlooked our article and wc 
wish to take this opportunity of drawing the attention of your readei-s to our 
work which antedated Reynar’s by so many years. 

Yours very truly, 

(Signed) Bernstein and Koliski. 

New York, May 19, 1925. 


•From the Southern Pacific HospUsl. Houston, Texas. 
Kcceive<t Cor publication. March 13> IdSS. 
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EDITORIALS 


Cervical Sympathectomy in Angina Pectoris 

M ost people first consult their physician for the relief of pain or discom- 
fort. Their primary interest is in obtaining such relief and he who can 
accomplish this most readily and satisfactorily is considered the best physician. 
Nondescript pain will usually respond to routine therapeutic measures and often 
the physician relieves the pain before he has had an opportunity to study it, 
to learn of its origin or mode of action. Volumes have been written on pain 
alone and yet our knowledge of this symptom is still quite superficial. The e.\'- 
perimental difficulties are obvious. A person suffering pain of any degree will 
not consent long to a scientific study while feeling that proper therapeutic 
measures would give prompt relief. The experimental animal can only describe 
his pain in a general way. Besides, the principles of humaneness deter us from 
inflicting any considerable unnecessary pain. 

The victim of angina obviously desires, foremost, relief from the excruciat- 
ing pain. Belief at best is usually temporary. It- is, therefore, not surprising 
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that the work of Joiiiiesco, first reported iu 1916, and revived hy Brown and 
Coffey, ill 1923, has received considerable interested study and the enthusiastic 
support of many. Cervical sympathectomy usually relieves the pain of angina, 
often permanently. 

Various writers, particularly Sir James MacKcnzie, whose authority it 
would be presumptuous to ignore, have questioned the advisability of removing 
a danger signal whose absence may result dircly. Pain notifies when the heart 
is being overworked and forces the victim to stop all exertion. It is in part at 
least a protective measure. 

Horphine is one of the most valuable drugs for relief of paiu. It is often 
clearly indicated and without doubt has been life saving; yet we would display 
the poorest sort of judgment were we to use morphine for all pains. Likewise 
in angina, cervical sympathectomy relieves pain. It appears probable that in 
certain types of angina or in angina attributable to certain causes, the opera- 
tion will be found to have a legitimate therapeutic place. The work is too 
recent for a clear-cut statement of operative indications, but since it is ap- 
parently coming into rather general use, since it is readily agreed to by the 
patient, and since it opens a new field for surgical hyperenthusiasm, it is well 
to study the work done so far, iu an attempt to find some broad general lines 
to follow. 

The first observation after operation and naturally the most striking is the 
immediate and usually complete relief from pain. The second observation 
gained from a study of the literature is that while the results are admirable, 
some patients die relatively soon after rccovciy from operation. They die with- 
out pain to be sure, but experiencing the familiar sensation of thoracic tiglit- 
ness and anxiety with fear of impending dissolution. 

Generalizing, we may say that where there is evidence of extensive and 
grave myocardial damage the operation removes a valuable warning mechanism 
and predisposes to a relatively early death from unexpected overexertion. Thus, 
one patient about two weeks after convalescence from a successful operation, 
had talked with the physician making his rounds and was in excellent state. 
The doctor having left the room, the patient recalled a question which he 
wished to ask, jumped up and hurried into the hall. He suddenly experienced 
an intense uneasiness and anxiety, and with no pain whatsoever, promptly died. 
Ill cases with long-standing advanced myocarditis with or without auricular 
fibrillation or valvular disease, the advisability of operation is open to grave 
question. If it is performed, the patient’s activities must be controlled witli a 
degree of care and over a period of time, difficult or indeed impossible to accom- 
plish. 'Where angina is the result of recurrent coronaiy thrombosis with in- 
farction, grave myocardial damage must of necessity be present. 

However, true angina pectoris not uifreqiiontly occur.s in individuals in 
whom remarkably little physical or rocntgciiologie evidence of cardiac damage is 
observed. As time goes on we will probably find that tho operation will be 
applied particularly in this group. ilacKcuzie, however, has stressed that such 
individuals have often been relieved for years by more conservative mctliods. 
The rationality of cervical sympathectomy will depend ultimately upon further 
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elucidation concerning the cause of angina. This ivili naturally lead to the 
classification of the disease into several different groups. 

MacKenzie states that angina is still a matter for vague speculation and 
that the employment of such drastic treatment as an operation for a condition 
so little known does not redound to the credit of medicine. True, the operation 
is in a sense empiric but the results are definite and the same criticism might 
equally apply to many other successful sui-gieal procedures. He points out that 
pain and other symptoms associated ivith angina pectoris are not infrequent in 
people whose hearts are healthy, but who suffer from ill health which disturbs 
the nervous system. The majority of these are women under fifty years of age. 
Dui’ing the war numbers of young soldiei’s shoived all the signs of angina 
pectoris but they suffered from some infection often too obscure for identifica- 
tion but which in some instances was ultimately found to be trench fever. He 
classifies these as “secondary angina.” Such eases, followed by MacKenzie for 
many years have in no instance died from an affection of the heart. On the 
other hand, in the majority of cases of primaiy angina, morbid changes are 
found at necropsy in the coronary arteries and in the muscles of the left 
ventricle. These consist of narrowing of the lumen in some part of the coronary 
arteries such that the supply of blood to the muscle is sufficiently diminished to 
impair functional efficiency and to cause degeneration and destructive changes 
in the heart muscle. The healthy coronary arterj" is very distensible and readily 
accommodates great increase in the blood supply when the heart is called upon 
to increase its work. 

"Wiggers calls attention to the milking action of the heart muscle serving 
to increase the coronaiy blood supply. The heart does not heat during per- 
fusion ivith an oxygen-free solution. If adrenalin be added to the solution, the 
flow through the coronaries is decreased from constriction to the peripheral 
vessels. On the other hand, a heart perfused with oxj^genated Einger’s solution 
continues to beat and adrenalin this time increases the blood flow, since it 
simultaneously increases the rate and amplitude of ventricular contraction, 
which is sufficient to overpower the constrictor effect upon the eoronaiy vessels 
themselves. Such milking action ceases to exist when the arteries become 
hardened by sclerosis or calcification, or obliterated by endarteritis. 

While the pathologic picture in angina is usually that of coronary sclerosis, 
many persons come to autopsy with coronary sclerosis but who have never, as 
far as can be ascertained, experienced the symptoms of angina. Sclerosis with- 
out angina may exist, but time primaiy angina probably does not occur with- 
out some coronary involvement. Sclerosis alone, according to SlacKenzie, is 
probably insufficient to account for angina. Nearly always some myocardial 
impairment accompanies the vascular change. 

What causes the pain of angina? What occurs within the heart sjm- 
ehronous wth the pain? In general, three explanations have been seriously 
considered. The condition may be associated with a deficient blood supply- 
Intemittent claudication in the peripheral muscles, likewise associated with 
arteriosclerosis, results from local anemia and is accompanied by intense pain. 
The two diseases may be quite similar. 
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A second theoiy and one which we maj* consider as corollary to the first, 
is that during the anginal attack, a spasm occurs in vessels already narrowed 
by sclerosis. Vasoconstriction is not a necessary part of the first hjTjothesis in 
that with coronary sclerosis the biood supply may be diminished without con- 
comitant spasm. Vasomotor fibers have been shown to exist in the coronary 
vessels but it has not been demonstrated that constriction of these v^els is the 
cause of angina. 

Sir Clifford Allbutt associated the pain with stretching of the aorta which 
produces pressure on the sensory end or'gans in the adventitia of this ve.ssel. 

Considering the more generally accepted theories, pain is admittedly as- 
sociated with muscular spasm, ilyocardial spasm may result from inadequate 
hlood supply. But what produces the pain? Is it attributable, as has been 
suggested, to chemical stimulation of accumulated waste products in the muscle 
cells, or to pressure of the spastic iimsele on sensory nen'es? Some hold that 
there are no sensory nerves in the heart. Pain is then explained as a viscero- 
motor reflex, the afferent stimuli of which so alter the irritability of those spinal 
cord segments from which its nerves arise that the pain is referred to the 
skeletal sensory nerves iiaviiig their terminals iu the same segments. This 
would explain the distribution of the pam through the chest and arm. ^Uoiig 
with the viscerosensory reflex a visceromotor reflex is set up with resulting 
constriction of the intercostal muscles. According to tlie hypothesis, this viscero- 
motor refle.v accounts for the sense of thoracic constriction. 

While oorouaiy embolism or thrombosis usually is associated with a more 
lasting pain and is more often fatal during the acute attack, recurrent small 
thromboses have been responsible for typical recurrent angina, lasting over a 
relatively long period. 

Coming again to cervical sympathectomy, Waclvenzie has taken rafljer 
vigorous opposition to the procedure. All that the surgeon could hope to ac- 
complish, he says, would be to cut the nerves which convey those impulses 
giving rise to pain, from the damaged heart to the center of conseiousness. He 
believes that this is not for the best intere.st of the patient. Pain is a signal 
which is given out by a muscle when exhausted and particularly when forced 
to work with a defective blood supply. The failure to recognize pain may lead 
the individual to persist iu efforts beyond the heart’s capacity. He affirms that 
while the pain accompanies i condition whieh i.s dangerous, tin* pain in and of 
itself is not dangerous. 

Shortly after the publication of Jlaclvcnzie's criticism, J. N. Langley pre- 
sented a commimieation supporting JlacKonzio's contention He stated that 
the tlicorj' on which most of the operations have been made is that a considerable 
number of sensory fibers of the heart lead to the central nervous sy.stcm by way 
of the cervical sympathetic and vertebral nerves lie de.serilies several anatoniic 
and physiologic studios which would show that severing of the sympathetic 
trunk cuts no appreciable number of afferent fibers. 

Granting that few if any sensory nerves are cut during removal of the 
cervical sympathetic ganglia, why is it that as obviously occurs, the pain is 
relieved 1 
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Eansom agrees with Langley in his observation that no sensory nerves are 
found in the upper portion of the sympathetic tract. He. has traced sensory 
nerves from the heart as high as the middle cervical ganglion hut from hero 
and from the lower cervical ganglion they pass over with the cardiac branche.s 
of the vagus, to the vagus nerve and ascend with it. It appeai-s quite clear 
that particularly Avhere the superior cervical ganglion alone is removed, as in 
the operation recommended b}'’ Coffey and Brown, no noteworthy sensory nerves 
are divided. Unlike Langlejq however, Ransom and Holmes do not look upon 
this as a reason why the operation should not be performed. Recognizing that 
some ehange must have taken place whereby the patient was relieved of his 
most distressing subjective symptom, thej’’ hypothecate that in the operation, 
efferent nerves, probably vasoconstrictor, have been divided. Wiggers has 
shown that stimulation of the vagus nerve causes constriction of the coronary 
arteries. Holmes and Ransom believe that the vasoconstrictor fibers found by 
Wiggers in the vagus have their origin in the superior cervical sympathetic 
ganglion. They quote certain embrjmlogic data tending to support this view. 
'\\Tiile it may be that, as suggested, the beneficial results from superior cervical 
sympathectomy come from dividing efferent rather than afferent nerves, we 
have ample evidence that considerable disturbance in various sensory nerves 
has been effected by the operation. The pain above the left scapula described 
by various writers, the jaw pain at the beginning of mastication, trigeminal 
neuralgic symptoms, are clearly sensory symptoms. In the more extensive opera- 
tion done bj"^ Reid, a few eases have developed more marked sensory changes 
in the left half of the body from the head to the costal margin, with absence 
of epicritie sensibility, lowered threshold for pressure pain and for temperature, 
diminished protopathic sensibility, disturbed stereognosis, etc. • 

Reid’s suggestion, that without clinically recognizable evidence of cardiac 
or aortic disease angina may be analagous to trigeminal neuralgia, is worthy 
of consideration. In such cases removal of the cervical ganglion would cor- 
respond to removal of the semilunar ganglion- in tic douloureux. Brunning has 
reported pathologic changes in the sympathetic ganglia of a case of angina who 
was relieved by operation. These changes consisted of tissue increase, thick 
walled vessels, perivascular and intercellular lymphocytic infiltration, and en- 
larged ganglion cells apparently involved in degenerative changes. 

Summarizing the evidence reviewed, we may say that there is justification 
for operative procedure in some cases of angina, particularly those with little 
physical or roentgenologic evidence of degenerative disease of the heart, aorta, 
or peripheral vessels. Reid and Freidlander report a case with sudden death 
in whom the physical findings showed little evidence of cardiac pathologj", but 
the patient had considerable pulmonaiy emphysema and from the location of 
the cardiae impulse it seems probable that fluoroscopic examination would have 
shown marked cardiac hypertrophy. In all probability there was considerable 
myocarditis in this case. In properly selected cases the results have occasionallv 
been spectacular. Bacon’s patient seventy-eight years old, was able to walk 
three miles at a time without resting and without discomfort. Diez describes 
a man forty-two years old who had suffered from angina for eleven years, with 
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attacks increasing so that at tlic time of operation he ivQs having an average 
of three a day. Since the operation he has had no pain, nor dyspnea even after 
an eleven mile walk. 

The ease must be most carefully selected from the viewpoint of cardiac 
pathology. The internist must decide as to the advisability of surgical iuter- 
veution and must follow the case most carefully thereafter. In those so far 
reported not sufficient attention appears to have been given to eleetroeardio- 
graphio studies. Thus, an individual under the personal observation of the 
reviewer, with eharacteristie true angina but with no evidence on physical or 
. fluoroseopie examination of noteworthy myocardial, aortic, or vascular damage, 
showed an inversion of the T-wave in lead two, indicating distinct myocardial 
change. AVe feel that in the preoperative and postoperative study of these 
cases, the electrocardiogi’aph will find a wide field of uscfnlness and that its 
application will ultimately he of help in .selecting the suit.sblc ease. 

While little claim has been made for the operation beyond palliative effect 
and indeed little farther can he claimed until more is learned of the innemi- 
tion of the heart, the work reviewed suggests that wo may find a truly curative 
tendency in a small proportion of the cases, ilany eases come to autopsy with 
sclerosis of the coronary vessels who have never experienced angina. If in addi- 
tion to sclerosis, an angiospasm is requisite to tlie development of angina and 
if operation, by severing the effci-ent fibers prevents this spasm, we may expect 
most excellent results in those eases where the cardiac lesion is limited to 
coronary sclerosis. Such strict limitation, liowevcr, is probably not common 
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CLINICAL AND EXPERIMENTAL 


PERNICIOUS ANEMIA* 


By John 'NV. Shuman, F.A.C.P., Los Angeles, California 


H eretofore all anemias, including those presenting a pernicious anemic 
picture, were labeled secondary when a definite cause was found. In the 
anemia in which no cause was found, and presenting the pernicious anemic 
picture, the diagnosis of a primary anemia always held.' Pernicious anemia 
as a diagnostic entity sliould be relegated. / 

Considering pernicious anemia from all angles il is difficult to accept any 
view other than that it is the result of a defense renciiov of the body, as a 
whole, against toxemia; a long continued fight finally resulting in a state of 
chronic invalidism, leading to death. Its cardinal symptoms are grave ane- 
mia, hemosiderosis, general weakness, moderate loss of weight, tachycardia, 
fever, gastrointestinal, visceral, and cord changes. Its course is marked by 
exacerbations and remissions. 

Reviewing recent literature, the facts stand out clearly that; 

1. The cause is not understood. 

2. Its recognition is not early enough. 

3. Its symptomatology is not j’atioiially explained. 

4. There is no logical linking of its cause and cour.se. 

5. Its treatment i.s still symptomatic and ompineal. 

ETIOLOGY -VND PATHOGENESIS 

William Iluntcr* considered ‘Mong .standing oral and gastric sepsis” to 
bo the cause of pernicious anemia. Sepsis is a cause but there are otlicr con- 
tributing factors; for example, environment, pregnancy, cancer, endocrine dis- 

•Presentcil before the Santa Monica Branch of tlw* Loa .Vnptlos County Medical Society, 
lield November IS, J32t. at the Soldiers ilomc Hospital. Sa^^lelle, California. 

From department of Internal Medicine, Soldiers Home Hospital, Sawtelle, California. 
Received for publication, Januao’ 12, 1325. 
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.uiemia, eau be explahiod by a long continued sympathetic stimulation caus- 
ing inhibition of the gastric secretion, not only hydrochloric, for there is also 
an inhibition of intestinal secretions and motility causing atonic constipation 
and periodic diarrhea. 

Gastrointestinal tract changes are those eneountcred in toxemia, viz., 
gingivitis, stomatitis, glossit].s, gastritis, enterocolitis, and proctitis. These arc 
most marked during exacerbations. They may precede and usually improve 
during a remission. 

The visceral changes, enlarged spleen, and liver, occur in all eases. Albu- 
minuria is frequent. 

The hypertrophy of the spleen is due to overactivity making good in the 
role it was created for, viz., ridding the blood stream of debris; in this in- 
stance a malicious thing, for it destroys the immature type of red blood cell, — 
the only blood cell the patient ha.s; hence splenectomy has been popularized 
because it extend.s’ the p«aticnt’s life for a few more years in the majority of 
instances. 


covnsE 

Each exacerbation leaves tlm patient in a more precarious state. Finally, 
exhaustion of tlic hematopoietic sy.stejn. as is witnc.s.scd in that individual who 
eompleto.s the course, takc.s place. There is no doubt but that many die from 
the acute toxemia and are never permitted to reach tiie stage of bone marrow 
exhaustion; while other.H recover without reaching this stage; leaving a third 
class, neeessarUy the minority, to dev(‘lop the grave anemia. 

In pe}'nieiou.s ainmiia, the ba.sal metabolic rate h usually increased, .show- 
ing that the oxygen carrying capacity of tin* hemoglobin is not lessened. The 
lung ventilation remains the same. The total amount of hemoglobin is abso- 
lutely lessened due to a diminished cell count and diminished blood volume. 
This is partially compensated for !)y tachycardia and malaise. Exertion causes 
palloi*, shortness of breath, vertigo, and excessive tachycardia. 

For di.seussion, three ease records are .submitted, the one in the abstract, for 
he is dead, the other two are .still with us, 

C.VSK 1.— Demoastiatca tiie fol’onnjg synipt<»mat (1) caily ucimjus; (2) gaj<tro- 
intc^tinaJ ; (3) liluud system vliaugr.s; (4) xjsrejut evuleiicc t>f lifmolysi'*; (3> pjogresa 

to fatal tniiunution. 

Xu. 43*25, W. S., .’ige thirty-feur, ailnnllriJ to the* of \V. C. AlUnon, Feb. 

15, 1J)24, coiuplajsicd cJiirfly of “pam in the upper .nhilomen, ’* IHs fsither dijs} fjom, 
“peniiciovLs anemia (?).** Tlie jmtient’sr sistei stated that he iinO a **Jmjn})er of attacks 
of -jneutal ihsturbance (nnnir.'iia). foUmving hii« «h-thaige fjuni the n'rvit-e, .Tune, 1919’^; 
in 1920, ho had a dofinite attark of pewisfimt dimjhmj a ^^radn.al failiny in he.Uth for 
the last one and oue-half yc.aj,-? with hw eolor liecoming innro halhjw ami yrlUmi&h, ac- 
compauied Uy upper nbdnmiaaJ pain. One year prior to liia adnihsu-n hcie, he Jind an attack 
of aUdowiiud colic, jaundice, and clay colored ttooK 

Phyjtical examinaUon. — ireight, 70 ineht***; uei«ht, 150 pomitb (uisuaHy Id.'i); color, 
kUIow; mentally, .‘ipathetk; hc-irt, soft syMolic murmur at Im.-e; tender gall h}a<hk'r 
area; spleen, palpable; internal hemorrhoids; cord change'* were evidenced l)y rectal and 
urinary bladder incontinence, painful eninii»3 and wt‘aki«',s^ of lower Hmbs, and nb*cnt 
kncc-jorks. 
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Laboratory findings. — ^XJrine, specific gravity, 1.02(5; liyaline, fine, and coarse granular 
casts; numerous pus cells and an occasional red blood cell. Blood, red blood cells, 1,912,000; 
hemoglobin, 40 per cent; color index, one-plus; blood platelets, 104,000; follo(ving 
transfusion, red blood cells, 2,300,000; white blood cells, 5,000; hemoglobin, 58 per cent; 
color index, one-plus; further transfusions, and on May 1, red blood colls, 2,072,000; white 
blood cells, 5,200; hemoglobin, 52 per cent; color index, 1.37; marked delle, poikiloc^fosis 



Fig. 2. 


and anisocytosis; Wassermann, negative. Gastric analysis, gastrointestinal x-ray scjics,, 
and spinal puncture were not done on account of patient’s lack of cooperation. . 

A working diagnosis of “pernicious anemia, due to chronic toxemia,’’ was made. le 
■ g;dl bladder, at operation, by James xV. Mattison, M.D., was found to bo, “dcfinitclj an 
chronically infected’’; it was drained. His progress notes from then on to Soptem icr , 
when he died, show, “progress from bad to worse.’’ 
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Autopsy by W. C. AJlison, M,D., revealed: ''(3) old adiieaious between gail bladder 
and duodenum; (2) a greatly thickened pylorus; (3) ehroiuc appendicitis; <4) hi-pcr- 
trophie cirrhosis of liver; (5) splenome^lia [See Fig. 1]; (U) fibrotic pancicatitis; (7) 
diverticula of urinary bladder, [See Fig. S.] 

It is regretted that permission for a complete autopsy tvas not obtained. 

Case 2. — Dcmonstiatcs: (1) cord; (2) gastrointestinal; (3) blood; and (-4) visceral 
changes. 

No. 60S1, F. A. F., age forty-five years, admitted io service of G. S. Craig, iT.D., 
Sept. 20, 1924, complained of “General Aveakuess, especially in legs, and gastric disturb- 
ance.” 
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Fig. 3 

?«Ptcmbor 9, No nucleated led cells or myelocites; marked anisocytosis 
ana polkiiocytosla. 

September 22. Autohemic therapy. 

September 26. Autohemic therapy. 

October 4. Autohemic therapy. 

October II. Slight anisocytosls and polklloeytosis. Slight central depiesslon of R B C 

November 12. No pathologic white cells found, polymorphonucleais predominating type 
or cell , no nucleated reds. Celia staining more uniformly, and showing voy little poikilocv tosls 
and anisocytosls. ■' 

November 13, Autohemic therapy 

Novenibej 15. No pathologic white cells, slight anisocytosls ami polkilocytosis. Red 
cells uniformly stained. 


His f.atlier died at age of sixty-tlirce, from “uremia.” He had “typliojd-uiaiana 
and jcllow fever in 1S99”; ia January, 1924, a hemorihoidoctomy was performed. 

PJiysical eiamtjwfton. — Uademoarished, feeble man, with maikcO pallor; thyioid, one- 
plus; e.\ophthaImus, slight; alight lagging of upper lids; slight wrinkling of forehead; 
the backs of th^ neck and hands marA’edly pigmented, this has been piescat since the “yel- 
low fever”; hair, fac.ant; six lower remaining teeth in fair couditioa (p^orrlica cause for 
loss); nose, right septal spur; tonsils, chronically infected; right iugumal hernia; still has 
protruding and bleeding hemorrhoids, a spastic sphincter, and hypersensitive icrtum; a 
slight varicocele on the left; nvarkotl weakness and numbness in both legs and feet; a 
marked Rhomberg; gait, ataxic; absent knee jerks; tender lumbar muscles. 
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Laboratory fuidinya.—Hei blood cells, 1,710,000; ^Yllite blood colls, 4,000; licmoglobin, 
52 per cent; color index, one-plus; marked auiso- and poikilocytosis; Wassonnann, nega- 
tive; refuses signal puncture; stomacli, liydroclilorie deficit of 37, combined acids 9; urine, 
a few pus culls; x-ray findings by R. C. Shawlian, M.D., reports, "evidence of duodenal 
ulcer; irregular hypomotility; and chronic colitis.” 

A working diagnosis of "pernicious anemia due to chronic toxemia,” was made. 
His focal infection has been removed. Rest, autohemic and hydrochloric therapy seem to 
have improved him clinically for a remission is establishing itself (Fig. 3). Blood count 
Nov. 15, 1024, red blood cells, 3,780,000; white blood cells, 3,600; hemoglobbi, SO per cent; 
color index, one-plus; blood platelets, 310,000; poikilocytosis and' anisocytosis, slight; cells 
stain uniformly. 

Case No. 3. — No. 5814, L. IV., age thirty-.seven, admitted to the service of W. C. 
Allison, AI.D., June 26, 1924, complained of "weakness.” 

Father died from "kindey disease”; mother from "cancer of womb”; imticnt operated 
upon in 1019, in France, for rectal fistula and hospitalized for five mouths following, for 
"weakness.” There seems to have been a remission, for it is not until December 1923, 
that the next hospital record appears; when it was discovered that he had but 500,000 red 
blood colls. 

L'liyaical examination. — Height, 68 inches; weight, 133 pounds; a marked lemon-tint 
pallor of the skin; slight but general lymph gland enlargement; hearing, defective;' tonsils, 
diseased; nose, right deflected septum; gums, spongy and bleed easily; two apical abscesses 
of teeth; heart, systolic murmur at base; tender gall bladder area; a stricture of urethra; 
fissure of rectum. 

Laboratory findinys. — Urine, faint trace of bile, indican, and a moderate number. of 
pus cells present. Blood, red blood cells, 560,000; white blood cells, 3,500; hemoglobin, 30 per 
cent; color inde.x, 2.0; blood platelets, 104,000; coagulation time, seven minutes forty-five 
seconds; 'Wassormaun, negative; bilirubin index of blood serum, 40 (normal 10 to 15); 
fragility test, normal; stomach, total acidity 10, with hydrochloric deficit of IS. 

X-iay series of gastrointestinal tract by R. 0. Shawhan, AI.D.: "gastroptosis, irregular 
motility, caccal ptosis, and colonic angulation.” 

SRINAL FLUID ANALYSIS 

Lroyrrss notes . — September 16, tonsils removed by Arthur E. Gill, AI.D., cultured and 
hemolytic streptococci grew. Frequent gastrointestinal disturbances have occurred (vomit- 
ing, diarrhea, and abdominal pain), although dilute hydrochloric acid 10 to 20 drops t. i. d. 
seems to coiitrol. Frequent transfusions of 450 c.c. of blood from various donors have been 
given with apparent beneficial results. Blood findings Nov. 16, red blood cells, 2,300,000; 
hemoglobin, SI per cent; color index, 1.76; aniso-aad poikilocytosis, slight; repeated counts 
show the white blood cells never over 4,600, and never below 3,500 with the decrease in 
polymorphonuclear colls constant. 

Ill Case.s 2 and 3 all focal infection has been eradicated; rest has been 
maintained; transfusion and antoheniatization have been performed as often 
as we thought wise and here we are with a remission evidently taking place. 

TKEATJIENT 

Although a chapter in itself, it is briefed here: 

1. Rest: this cannot be overstressed for obvious reasons; it lessens katab- 
olism and damage to the vital organs, especially the heart. 

2. The detection and removal of all focal infection: 

(a) chronic upper respiratory (sinus, etc.) infection; 

(b) chronic oral (gum, tooth, tonsil,. tongue, etc.) infection; 
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(c) gastrointestinal and accessory visceral (stomach, gall bladder, pan- 
ereas, small and large gnt, appendix, rectum, etc.) infection j 

(d) genitourinary and reproductive tract, infection. 

8. Hemictlicrapy ; 

(a) Transfusion: often givcvS a supply of a number of I’cd blood cells 
equal to two-thirds of the patient \s total count. These cells have been shown 
to survive a sufficient length of time to warrant this form of treatment; it 
may lesson hemolysis. Jlueh care should be exercised in the selection of a 
donor in this class of patients, picking one that is free from not only acute 
but chronic infection, .syphilis not among the greatest. 

(b) Antohemie therapy for the production of antihoinolysi.s with the ad- 
vantage that it is ea.sy to procure and in .some imstanccs the results have not 
hindered a remission. 

5. Arsenic, diet, fre.sh air, and sunshine. Arsenic probably lessens he- 
molysis by depressing the endocrine sy.stcm. 

Diet should be nutritious and ea.siiy digestible; and dilute hydrochloric 
acid gtts. q.s. t.i.d. p.c. to supply the deficiency. 

fi. Splenectomy should be done: 

(«i) after all focal infection has been eradicated; 

(b) after tran.sfusing has les.senod homoly.sis; and 

(o) during a remission when the blood is in a fair condition. 

Splenectomy eradicates an important red cell destroying agent, thus pre- 
serving the immature colls, the best the patient can produce. 

Regarding autopsy in “pernieiou.s anemia,” it is an old story to hear the 
rciuark, “Autopsy findings elcavly demonstrated pevnicions anemia.’' I offer 
the suggestion that that is what the pathologist .set out to see, the effect rather 
than the eause. Thoroughgoing autopsies like physical examinations arc few 
and far between. Few autop.sie.s embrace a searoli for focal iufoctioii or a 
study of the endocrine glands. The fault lies at the eUuician’s door, for ho 
lacks interest, not only in securing autopsy material but failure in witnessing 
and assisting the pathologist in his search. 

An early recognition is insisted upon; grave or .severe anemia, instead of 
“pernicious,” as a diagnostic entity should be used, for these patients have 
learned that our medical forefathers and most of our brothers diagnose and 
treat pernicious anemia as “hopelc&s.” 

SUMMARY 

1. Pernicious anemia has a cause, a long standing toxemia. 

2. This toxemia is usually due to bacteria, causing a high grade hemol- 
y.sis, which exliausts the blood-forming sy.stom. 

3. It is the duty of the physician to accept this dictum to find and remove, 
if possible, cause or causes, the first step in treatment. 

4. Following or failure of No. 3, the treatment is symptomatic. 
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THE ACTION OF NITRITES UPON PULMONARY CIRCULATION® 

I. Nitroglycerin 


By George R. Lo\% M.D., and Hugh McGuigan, M.D., Chicago, III. 


T he present eomnuinieation deals with the effect of nitroglyceiin upon pul- 
monary arterial pressure and excised ve.ssels, and attempts to explain the 
apparent contradiction in the effects on the pulmonary and other vessels, 
ilacht^- = in his studies of the action of various dnigs upon excised pulmonaiy 
arteries found that the nitrite group caused a contraction of these vessels. 
This action is luiusual in view of the commonly accepted statement that the 
nitrites are smooth muscle depressants. 

Bradford and Dean,® Wood,®' ® and Petitjean® observed that the nitrites 
increased pulmonaiy arterial pressure. Bradford and Dean attributed the 
mechanism to “back pre.ssure” from defective cardiac action. Wood and Petit- 
jean believed that nitrites produced active constriction of the pulmonary ves- 
sels, and the latter substantiated his belief by obseiYung a blanching of the 
lungs, particularly evident following amyl nitrite. 

The method used for excised pulmonary arteries has been described by 
^lacht.^’ ® Dogs were used in the present investigation, including the experi- 
ments with excised vessels. For anesthesia several methods were used: ether, 
first, then deeerebration; ether first, then urethane; urethane alone. No differ- 
ence was observed in the anesthetics excejit through their influence upon central 
vagal and vasomotor tone. Pulmonary pressure was recorded by the methods 
described by Franeois-Frank' and Jackson,® but chiefly by a water manometer. 
The arterial cannula was inserted either into the left pulmonary arten' or 
its branch to the upper lobe. Carotid pressure was recorded by the u.sual 
mercury manometer. Experiments were made with open and closed chests, but 
chiefly upon the former. 

Several brands of nitroglycerin tablets were purchased upon the open 
market. The tablets were di.ssolved in 1-3 c.c. of saline and injected into a 
femoral vein. The dosage varied from 0.0006 to 0.006 gm. 

Nitrolycerin in doses of 0.0006-0.002 gm. usually caused a transient rise 
of pulmonaiy pressure varying from 1 to 60 mm. H„0. The average elevation 
was about 25 mm. HoO in the open chest. (See Fig. l.f) If the pulmonary 
liressure was normally high (320-500 mm. H^O), nitroglycerin lowered it as 
well as carotid pres.sure. (See Fig. 3.) 

That the rise of pulmonary pre.s.sure following nitroglycerin is due to 
active constriction of the pulmonar 3 ' vessels is, however, questionable. Indeed, 
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it seems probable that constriction is not conecnied in the action. The chief 
factors in causing the elevation ot‘ ijulmonar}' pressure are: (1) an increase 
of heart rate due to the effect of lowered sj'stemic blood pi-essnre upon vagal 
tone, and (2) a transfer of blood from the arterial to the venous system; thus 
an increase of minute output. For (3) the rise of pulmonary pressure follows 
from three to ten heart beats after the carotid pressure begins to fall. (2) 
The height of the piilmouai'y elevation corresponds to about the low level of 
the carotid pressure. (3) The pulmonary and carotid pressure curves arc 
roughly diametrically opposed in divectiou. (4) AYhen cardiac action is im- 
paired by larger doses such as 0.003-0.006 gm., the pulmonary pressure usually 
falls. (5) The stroke of the ventncular volume curve (as determined by the 
rubber dam eardiometev) is more complete, and the volume of the heart is 
diminished during the rise of pnlnionai-y pressure. (6) The increase of pul- 
monary tiressure is dependent to a large extent upon the increase of iieurt 
rate. For (a) the increase of rate is more effective if the heart rate was nor- 
mally slow (below 100). (b) Cutting the vagi when in good tone causes 

a rise of botii carotid and puimonaiy pressures, (e) If the medulla is de- 
pressed by anesthesia .so tlie heart rate is 180-210, nitroglycerin may cause a 
vciy slight rise, no effect or oven a fall of pulmonary pres-sui’c, wliereas tha 
carotid falls distinctly, (d) When the vagi, which have been functioning 
effectively, are severed, the elevations of pulmonary pressure upon subsecpient 
injections of nitroglyeeriu arc usually diminished and sometimes abolished. 
(7) In a hypodynamie circulation with vagi not functioning (long anesthesia 
and exposure or after repeated doses), nitroglycerin produces a fall of pul- 
monary as well as carotid pressure, whereas cpinephriu is still effective in 
elevating both. 

If the pulmonary pressure is normally high, nitroglycerin even in doses 
as small as 0.5 mg. lowers pulmonary as well as carotid pressures. (See Fig. 
3.) Thus it appears that when the pulmonax*y vessels are under a eei*tam 
tension, niirogiycoriu reduces the resistance in the pulmonary as well as the 
systemic circuit. 

If, with a high pulmonary pressure which falls after nitroglycerin, 
Iiituitrin be given, the puimonaiy prcssuic falls much farther from a reduction 
of cardiac output. If nitroglycerin is now repeated, while the carotid pressure 
i.s still high and the puimonaiy pressui'c is low, pulmonary prcs.siii’o rises* tem- 
poranly, (See Figs. 3 and 4 ) 

The importance of the transfer of hlood from arterial to the venous .sy.stcm 
In inerca.siug pulmonary prcs.sure may be seen by connecting t)ie femoral artery 
to the femoral vein by a cannula. When the artci’ial flow* is released, the 
puimonaiy pressure rises promptly the first or second beat after the carotid 
begins to fall. The rise of pulmonary pressure is greater in proportion to the 
fail of carotid than that which occurs after nitroglycerin. (See Fig. 2.) 

Nitroglycerin docs not stimulate the excised pulmonary arterial rings or 
.strips. This is true also when the tis.suc Is suspended in its own defihrinated 
blood and the nitroglycerin is dissolved in blood. The do.ses employed varied 
from O.OOOG gm. to 0.0084 gm. w’ith the thsue su.spended in a 30 c.c. container. 
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This method for testing excised pulmonary arteries is inadequate to dem- 
onstrate depressant action. Thus papaverin, benzyl acetate and benzyl 
alcohol, as well as nitroglycerin, failed to relax these ve.ssels. The failure to 
relax is probably due to the fact that tbe nonmuscular tissues are able to main- 
tain the lifting load. The depressant or toxic action of nitroglycerin can be 
demonstrated by comparing two tissue suspensions. If one preparation receives 
nitroglycerin first, it responds very feebly or not at all to subsequent applica- 
tions of epinephrin or barium, whereas the untreated pulmonary strip con- 
tracts vigorously to tlicse drug.s. 


SUMMARY 

Nitroglycerin in small doses often produces a rise of pulmonary pre.ssure 
due to increased cardiac output from acceleration and increased venous return. 
Nitroglycerin reduces a high pulmonary pre.ssure apparently by dilating the 
pulmonary arteries. It does not stimulate excised pulmonary arteries of clogs; 
Thus the action of nitroglycerin is the same upon pulmonary and systemic 
arteries, although less marked upon the pulmonary vessels. The action upoir 
pulmonary pre.ssure is, however, often counterbalanced or overbalanced by the 
secondary effects of its action upon the systemic vessels. The action of nitro- 
glycerin on pulmonary circulation does not justify its administration in the 
treatment of [)ulmonary hemorrliage (cf. 1, 2). Experimentally, at least, it 
appears to bo contraindicated in hemoptysis. 
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TUB ACTION OF NITRITES UPON PUIAIONARY CIRCUI.ATION 
II. Sodium and Amyd Nitritk* 


By George R. Love, M.D., Hugh IMcGuigan, il.D., and 
Charles B. Wiley, B.S., Chicago, Ie.linois 


B radford and Dean,* Wood,^’ and Pcfitjeaii* observed that the nitrites 
increased pulmonary arterial pressure. The former investigators attrib- 
uted the mechanism to “back pressure’' fi*om defective cardiac action, whereas 
Wood and Petitjoan believed that nitrites produeed active constriction of the 
pulmonary vessels, ^fachf'’® reported that the nitrite group (sodium and 
amyl niU'ite, nitroglyecrin, and orytUvol tetranitrate) stimulated the excised 
pulmonary arteries of the pig, ox, «and human. 

Love and hlcGuigan^ in a voeent communication demonstrated that nitro- 
glycerin under certain conditions produced a rise of pulmonary pressure, due 
to a greater minute output from cardiac acceleration and increased venous 
return. If the pulmonary pressure was normally high, nitroglycerin lowered 
pulmonary as well as carotid pressure We concluded that nitroglycerin has 
the same depressing action, tliongh less marked, upon the pulmonary iirteries 
as upon the systemic arteries. However, the effects of this action of nitro- 
glycerin upon the pulmonary arteries arc often counterbalanced or over- 
balanced upon pulmonary pressure by the secondary oftccts of its action upon 
the systemic vessels. 

All experiments were performed upon dogs. The technic employed in 
this investigation was desevibed in the previous communication.^ 

PUL7UOKARY AKTEBIAr, PRESSURE 

Amyl Nitrite . — The preparation was administered by breaking a five 
miniin pearl in the rubber tubing connecting the tracheal cannula and Woulfe's 
bottle. The pulmonary pressure in some animals rose from 1 to iiO inm. 
ILO following amyl nitiite, while in others the pulmonary pressure fell with 
the carotid pre.s.sure. The ri.se of pulmonary pressure is not produced by 
active constriction, but is apparently cau.sed by a greater minute output from 
cardiac acceleration and increa.sed venous return. Thus, the actions of amyl 
nitrite and nitroglycerin upon pulmonary circulation are the same, and the 
arguiiieuts presented in the previous paper on uitroglyeorin are applicable 
to amyl nitrite. 

Thus, in brief, with a combination of a high carotid, a low or moderate 
pulmonary prossnre, good vagal tone, and a sudden drop of carotid pressure 
following amyl nitrite or nitroglycerin, the pulmonary pressure rises; whereas, 
a low carotid, a high or moderate puhnonai’y pressure, poor vagal tone, and 

•From the Prpaitment of Pliarmaeologj’ am! TtiejopcuUca UnUrrsJty of IlUnui?, CoUrge 
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■t-|„ » First dose of amvl nitrite produced a fail of both pulmonary and carotid pressures. 

■■ ■ (See Fij. 3.) 
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a gradual fall of cai'otid pressure following these drugs favors a fall of pul- 
monary pressure. (See Figs. 1, 2, and 3.) 

Sodium Nitrite . — Sodium nitrite, 10 per cent solution, was injected intra- 
venously in 50, 100, and 200 mg. doses. The smaller doses of sodium nitrite 
have an action upon pulmonary circulation similar to amyl nitrite and nitro- 
glycerin; however, sodium nitrite produces a rise of pulmonary pressure less 
frequently than the other nitrites. The frequent failure of sodium nitrite in 
elevating pulmonary pressure (although amyl nitrite or nitroglycerin may 
raise the pressure in the same animal) is probably due to the more gradual 
fall of carotid pressure. (See Fig. 3.) Thus, the cardiac acceleration is less 
marked, and the compensation for the increased venous return is adequate. 

Large doses of sodium nitrite (200 mg.) in a dog under deep anesthesia 
or after repeated smaller doses of sodium nitrite produce a prolonged fall of 
both pulmonary and carotid prejisurcs, which is partly due to cardiac depres- 
sion. In an animal in excenent condition (light ether anc.sthesia, rapid 



FIff. 3. — Third dose of amyl nitrite cause.** a rise of pulmonarj’ pressuie, followed by a 
alieht fall. Note that carotid pressure falls more rapidly from this dose than In Ftg-. 3, due 
perhaps to some difference In preparation or administration, 

technical procedures with minimal trauma and hemorrhage), a large single 
injection of sodium nitrite elicits a pressor action on both pulmonary and 
carotid pressure.^. We have made no effort to analyze this pressor action 
since it docs not represent typical nitrite action. That the heart becomes 
more irritable during the pressor action is evidenced by the frequent ap- 
pearance of acceleration, extra systoles, and fatal ventricular fibrillation. The 
action occurs from freshly prepared solutions and also from solutions one 
year old. AVo used two different brands of c.p. sodium nitrite (Bakers and 
Mercks), and dissolved the salts in distilled water. 

liXCISED VESSEIN 

The excised pulmonary arteries of dogs were suspended in Locke’s solu- 
tion at 37® C. in a 30 c.c. container, with a constant stream of oxygen or air. 
In following the technic described by Slacht,*** “ we observed no specific action 
of amyl nitrite or small doses of sodium niti'ite on the pulmonary arteries. 
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l)ut liirjre closes of sodium nitrite (100-200 mg.) caused a powerful contraction 
of these vessels. This pressor action of sodium nitrite occurs after ergot 
and atropine. Also, after 1 mg. cpiuephrin, the addition of 100 mg. of sodium 
nitrite eauses a further contraction of the pulmonary strip, ecpial to the 
original epincphrin stimulation. After the sodium nitrite contraction, the 
tissue, if washed and rcstretched, rvill again respond to epinephrin, barium 
eliloride, or sodium nitrite. 



rft 3^ C.'~' Ca-vkfcuJUAA. 


■ ■■■ ■ A ^ <^5 ■ 

[if ' ' 3 Q/vwiA^ 

• 'tv ■/ • , ■ 



Fis. 1. — The e.xciiic'd ve.ssel wa.s treated as described in text. .V 15 gram "relaxing load” 
wa.s nbPlied, and at No. 1 relaxation had ceased. Note the marked depression following amyl 
nitrite. The tissue was .stretched witli a 20 gram load for 20 miniite.s (without washing out), 
and at No. 2 tile load was reduced to five grams. Note tliat now amyl nitrite has practically 
no elfei t as compared to sodium nitrite in Fig. 5. 






ACiMkJiJ 







30 ct t4>-^Jcu-vu^ 


yife'. — In Xo. 1 the pulnionarj* strip is relaxed by 10 m£r. of swliuni nitrite, usinj? the 
teciinic described In tt-xt. In Xo. 2 Machi’s technic was employed on the same preparation. 
Xote lliat 10 nifj. lias no el'lVct now, whereas the larger doses have a well-marked pressor 
action. 


The method employed by ^laelit consists in stretching the inilmonary 
.strip for fifteen to thirty minutes with a 20 to 30 gram load, then reduc- 
ing tlie load to one-fifth or one-sixth of the stretching weights. This technic, 
as indicated in our previous paper.' is not adequate for testing smooth 
musele depressants, since after thoroughly stretching the preparation, tlie 
extra-muscular tissue apparently will maintain the lifting load. We have 
modified the technic to demonstrate smooth muscle relaxation as follows: 
The fresh or ice bo.x pulmonary strip or severed ring is adjusted in the 
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nsiial inanncF in a container (30 e.c. container, Loclce’s solution 37“ C., 
oxygon or compressed air), and allowed to remain for a few moments ivith- 
out stretching. A load of 10 to 20 grams (depending upon size of the prep- 
aration) is applied on the lerer while registering on a slow moving drum. 
After a short period of rapid relaxation, the recording lever usually strikes 
an liorizontal line and sometimes begins to i-isc very slowly. If papaverine, 
amyl nitrite, or small doses (5-10 rag.) of sodium nitrite are applied at this 
time, rela.xation occurs. (See Pig. 4 ) 

We have demonstr.itcd that after a small dose of 10 mg. of sodium 
nitrite has relaxed the tissue, using the above technic, and the preparation is 
next weighted to 20 or 25 grams for fifteen to twenty minutes and the load 
is then reduced to from 5 to 10 grams, the repetition of 10 mg. doses of 
sodium nitrite produces no effect; but the addition of 100-200 mg. of sodium 
nitrite produces a marked contraction. (Sec Pig. 5.) 

In perfused pulmonary vessels also, a small dose of sodium nitrite in- 
creases, whereas a large dose reduces the outflow. This is illustrated in the 
following experiment, 

Perfusion Experiment No. 7 . — Heart and lnng.s of 8 kilo dog removed 
under ether ane.sthesia. Intake cannula inserted through right ventricle into 
pulmonary artery and tied, outflow cannula inserted into left ventricle through 
aorta. Locke’s solution 37° to 38° C, at intake cannula, prc.ssurc kept con- 
stant at 350 mm. HjO. Injections made through T-tube intake cannula. 
Registration began as soon as heart ceased beating. 

Outflow tn c c. per thirty s>ccoii«ls. 

20 

3J> 

20 

20 

Injected 25 nig. 2s’aNO, m 10 pei cent solution, wnshed in with 5 c.c. Locke's solution 37* C. 


30 

19 

Iiijcctcil 20U nig. KaNO, 

27 

12 

30 

0 

9 

14 

15 

Amyl nitrite causes an increase flow upon perfu.sion of the lungs, as may 
be seen in the following experiment. The amyl nitrite was introduced by 
breaking a 5 luiiiini pearl in a rubber tubing off the intake T cannula and 
washing in the amyl nitrite with Locke’s solution. (General tcclinic same as 
preceding e.xperimcnt.) 

Outflow recoiOetl lu cubic centimeters per thirty seeuntls. 
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Injected amyl nitrite 
42 
33 
26 
23 
23 
22 

23 

24 

Our work ou excised dog pulmonary arteries may be summarized as fol- 
lows: Nitroglycerin produces neither relaxation nor contraction with either 
technic. Amyl nitrite produces relaxation with the method herewith described, 
and no action with Macht’s method. Sodium nitrite in small doses causes 
relaxation by our method, and no effect by Iffacht’s technic. Large doses of 
sodium nitrite produce contraction by either method, but is more definite 
l)y the technic described by Macht. 

DISCUSSION 

The hypothesis, that the pressor action of nitrites upon pulmonary ar- 
teries is due to stimulation of the constrictor nerves, does not require our 
particular attention, since we failed to demonstrate a pressor action except 
in the case of very largo doses of sodium nitrite. Since the pressor effect of 
large doses of sodium nitrite occurs equally well after ergot and atropine, 
we assume that the action is beyond the neuromuscular mechanism. The 
fact that large doses of sodium nitrite raise both carotid and pulmonary pres- 
.sures and frequently cause ventricular fibrillation indicates that the pressor 
action upon the pulmonary circuit is not specific. The pressor action might 
be attributed to irritation and not true stimulation. Thus, Douglas® observed 
that a 5 per cent solution of sodium nitrite corroded exposed tissues so as to 
obscure the peripheral nitrite dilator action. Machff found that sodium 
nitrite caused a contraction of the ureter, which he attributed to irritation 
and not to true stimulation. Cook’® observed that sodium nitrite, when ap- 
plied directly, increased the rate of the frog’s heart. 

CONCLUSIONS 

Amyl and sodium nitrite, particularly amyl nitrite, often raise the pul- 
monary pre.ssure in dogs, due to an augmented cardiac output from increased 
venous return and cardiac acceleration. 

Large doses of sodium nitrite often produce a rise of both carotid and 
pulmonary pressures with cardiac irregularities, which sometime terminate in 
ventricular fibrillation. 

On excised pulmonary arteries, amyl nitrite and small doses of sodium 
nitrite produce relaxation. Large do.ses of sodium nitrite cause a conti-action 
of these vessels, which we suggest is caused by irritation and not true stimu- 
lation. 

The action of amyl and sodium nitrite upon the pulmonary arteries is the 
same, though less marked, as upon the systemic vessels; however, the effect 
upon pulmonary pre.ssure is often counterbalanced or overbalanced by the 
secondary effects of the action upon the systemic circulation. 
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EDUCATION AS A CURE FOR PRESENT-DAY EVILS IN CLINICAL 
PATHOLOGY*^ 


By John A. Kolmer, M.D., Philadelphia, Pa. 


T he past fifteen years has been a period of especially rapid progress and 
development in clinical pathology, if wc employ the term in its broadest 
sense to include those parts of clinical chemistry, clinical bacteriology and 
clinical serology constituting the work and scope of the average laboratory 
engaged in medical laboratory examinations. It is but nalui'al that certain 
evils have crept into the field, as is always so likely to occur under such cir- 
cumstances, and we hear much these days of the necessity for correcting them, 
this Society itself being dedicated to the task as one of its most important 
national activities. For several years I have been greatly interested in the 
situation and in a consideration of ways and means for improving the status 
of clinical pathology as a specialty in medicine, not only as a member of this 
Society, but likewise as Chairman of a Committee on Laboratories of the 
Pennsylvania State Jledical Society, delegated to investigate conditions in 
tlii.s state and recommend remedial measures. At first I thought that the best 
way was probably the easiest way, namely, by legislation. But I now believe 
that legislation alone is probably insufficient, as it is comparatively easy to 
make laws but more difficult to enforce them, and I have finally reached the 
conclu.sion that education in a broad sense is probably one of the best and most 
reasonable weapons at our command, as has ever been true in the history of 
human progress. It will be my purpose this evening to define briefly some 
of the existing conditions which in a broad sense may be regarded as evils in 
the field of clinical pathology and to suggest how education may be reasonably 
■expected to correct them in whole or in part. 

A.S members of this Society we are dedicated to the principle that medical 
laboratory diagnosis or clinical pathology in a broad sense, .should constitute 
a specialty in medicine just a.s surgery, ophthalmology and other clinical .sub- 
jects are so regarded; but are we educating ourselve.s to fulfill this destiny? 
We recognize as an evil the taking over of this work by those wlio do not have 

•Pre.sidenfs Address delivered before the Fourth Annual Meedng' of the American 
Society of Clinical Pathologists, May 20-23, 1923, Philadelphia. Pennsylvania. 
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a medical education, but does the merely technical phase of laboratory work 
demand such? Is it not true that many clinical pathologists are content to 
merely do the work which well-tx-ained technicians are capable of conducting 
in just as acceptable a manner? If such is true we must first recognize the 
possible existence of an evil in our own ranks because clinical pathology will 
not readily win for itself the exalted position of a specialty in medicine as 
long as the subject is held to the merely technical phases of routine medical 
laboratory examinations. As so well and so frcciuently stated by our fellow 
members, Hillkowitz, Burdick, MacCarty and others, we must prepare our- 
selves to know, disease in its broade.st aspects and to serve our fellow practi- 
tioners as consultants in this field ; we intei’pret the term to include, therefore, 
not only the training and experience necessary for the proper interpretation 
of routine examinations but the willingness to apply special measures for aid 
in the diagnosis of particularly difficult cases and to offer or even outline bio- 
logic and chemotherapeutic measures in treatment. In other words, merely 
to make routine laboratoiy examinations which a well-trained nonmedieal 
technician may make just as well is not sufficient for elevating clinical pathol- 
ogy to a specialty in medicine, and the attitude of mind and practice that 
regards such to be the ease is to be looked upon as an evil of first rate im- 
portance. If we insist upon a medical education as a requisite for the recog- 
nition of the clinical pathologist as a specialist in medicine, it must be under 
such circumstances as will draw upon medical education and experience; he 
or she nuist be willing and prepared by education to assume more responsibil- 
ity in diagnosis than the technician is capable of assuming, and it is e.specially 
necessary to keep abreast of all acUmnees in this field in order to bo ever ready 
and willing for trying new methods of promise, possibly to conduct some 
original research, to keep in touch with clinical medicine and surgery and, 
la.stly, as previously stated, to be prepai’cd to advise in treatment and e.spe- 
cially in the treatment of infectious diseases by biologic and chemotherapeu- 
tic agents. 

Upon us falls the responsibility of proving that clinical pathology is a 
specialty in medicine deserving of wider recognition and adequate compensa- 
tion. Just as the physician cannot hope to be .successful by merely doing the 
work of a well-trained nurse, or the roentgenologist hope to cstabli.sh himself 
as a .speeiali.st by merely doing the work of a technician in this field, so like- 
wise the clinical pathologist cannot hope to qualify as a .specialist by merely 
conducting routine lalioratory te.sts readily handled by nonmedieal techni- 
cians. He mu.st be prepared by education and e.xperience to do more, to 
.shoulder more re.spon.sibility when occa.sions arise and by these means prove 
that clinical pathology in its broad sense is indeed a real and important spe-- 
cialty in modern medicine, full of opportunities and nromisimr in financial 
returns, rather than a good camping ground for the misfits and all and sundry 
who choose to enter the field. 

That we have a real need for the laboratory technician cannot be denied. 
Indeed, I believe the well-trained technician is almost as indispensable in the 
laboratory as the nurse at the bedside. I am sure that a ho.spital or a com- 
munity without a good pathologist but with a good laboratory technician is 
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much better oft* than a community or hospital without either. But unfortu- 
nately the true functions of the technician are not as widely and clearly 
understood as they should be and the tendency for them to actually practice 
medicine has amounted in some localities to an evil requiring adequate meas- 
ures for correction. There is today a wide field of usefulness for well-trained 
technicians, not only as assistants to practitioners of medicine too busy to 
conduct fbeir own lalioratory examinations, but likewise as a.ssistants to 
pathologists whoso time can or should be far more profitably spent than 
doing the simple routine laboratory tests. Naturally a large number of prac- 
titioners wish merely to hire .someone to conduct the tests, while leaving the 
matter of interpretation of results for themselves. And as long as this is 
actually the case I can see no harm in the situation, hut not infrequently the 
technician as.sumes, or has forced upon him or her, the latter function which 
may automatically make them diagnosticians and thereby in a certain sense 
practitioners of medicine, since their information not infrequently reaches the 
laity direct. How to correct this situation is one of the most perplexing ques- 
tions of tho present day. The remedial measures nmst not deny the physician 
or institution the right to employ the technician. Legislation may readily 
define the limits of their activity and forbid the nonmedieal individual from 
infringement upon tho practice of medicine but it i.s one thing to spread laws 
on our books and another to enforce them ; furthermore, our state boards of 
medical licensure have their hands full in dealing with far more dangerous 
and peniiciouR infringers of the varioas inedical practice aet.s than the labo- 
ratory technicians. In the correction of this evil I believe that education is 
particularly full of pvomi.se, and I refer especially to the education of tho 
pracfitioiier of medicine, soeondarily to that of the laity and lastly to that of 
the technician. 

T believe it may be stated without reserve that if tho medical profession 
.so will it, every irregular and incompetent laboratory and technician could 
he put out of business by a lack of patronage. It is true that some commercial 
laboratories flounsh by the patronage of tho laity but in a general way they 
confine their activities to the examination of the urine and it is to be hoped 
that in time tho laity could be educated to an appreciation of their very lim- 
ited value and quackish character. 

But there is a real need for the education of the medical profession in 
two main directions, namely, the edncation of those physicians who employ 
the laboratory' to exercise more care and discretion in the choice of the labo- 
ratory to which they entrust their work and, secondly, the encouragement by 
education of those physicians who do not use the laboratory at all or but sel- 
dom, to a better realization of the aids in diagno.sis and treatment oiTered by 
the well-trained pathologist and adequately equipped laboratory. If physi- 
eians could be more broadly educated to look upon clinical pathology a.s a 
specialty in itself through the efforts of clinical pathologists to make it so, 
and to refer their work to medically trained pathologists, the field would be 
more rapidly developed, more rapidly placed on a .satisfactory basis for clin- 
ician-, pathologist, and layman alike and render the specialty of clinical path- 
ology more attractive to the medical man or woman as a field for practice. 
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Indeed I doubt if anything more need be done to correct the existing evils, 
and this Society, in coopei-ation with other national societies, may do well to 
launch such an educational campaign through the state and county medical 
societies, while establishing at the same time standard qualifications for both 
pathologist and laboratory and aiding institutions and communities in secur- 
ing both. 

It is certain that at the present time there is not a sufficient number of 
qualified pathologists to supply the needs of the country at large; it is also 
certain that the supply is insufficient because the specialty has not been made 
sufficiently attractive for graduates in medicine and, finally, it is certain that 
unqualified individuals have stepped into the breach to supply the demand. 
A pernicious cycle must be broken and in my opinion it can be best broken 
by a well-directed educational campaign. I am convinced that many more of 
our young graduates in medicine would take up clinical pathology as a spe- 
cialty if it were made more attractive ; I myself cannot encourage any young 
medical man to enter this field merely as a competitor of the laboratory 
technician with the comparatively low professional and financial returns, but 
the situation could be changed and the field rendered increasingly attractive 
by better cooperation and the exei’cise of better judgment on the part of 
practitioners of medicine and surgery and these results are to be obtained only 
by education of the latter. One is tempted to state that this education should 
oegin in our undergraduate medical schools but our educators and students 
alike are so harassed by the multitude of subjects to be taught and learned 
that one hesitates to add to their burdens, although it is to be stated that 
many of our medical schools could greatly improve their teaching in this 
field by providing better facilities for the teaching of clinical pathology dui’- 
ing the third and fourth years ; but of far more importance than the teaching 
of mere technic is the matter of the teaching of the broad and very practical 
applications of clinical pathology in the diagnosis and treatment of disease 
and the necessity for having the work done well if it is to be done at all. 
In a general way, however, we see the results of such teaching at present 
among our younger practitioners; it is among the older ones, those who did 
not have such opportunities for instruction in their undergraduate days, 
that we see most need for education in these matters. This education should 
consist in the proper evaluation of laboratory examinations as a safeguard 
against depending upon them either too much or too little and to show physi- 
cians that the work is best done and that they will be best helped by calling 
upon the medically trained clinical pathologist to at least supervise such 
examinations and to serve as a consultant should the case require expert 
knowledge in this particular fiejd. 

I may pass over even more hurriedly the subject of education of the laity 
except to state that education of the medical profession should be first, since 
there is no better educator of the layman than his medical adviser. But in 
addition, a great deal may be done by a well considered educational campaign 
through such publications as Hygeia, the magazine of health published by the 
American Medical Association, by radio talks and even newspaper articles 
prepared and disseminated by such responsible medical associations as our 
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county and city medical societies. Indeed, I am inclined to believe that the 
laity is following ns so closely m all that pertains to the eradication of the 
unworthy in medicine, that they may furnish some of the stimulus and incen- 
tive to the medical profession for cleaiiiiig house in mattci's pertaining to 
the diagnostic laboratory. 

At any rate I believe the time is i-ipc for a wider recognition of existing 
evils and an earnest consideration of education along these various lines for 
their eradication. I have the impression that wc are only waiting for lead- 
ers to appear with definite ideas and definite plans, and I believe that the 
American Society of Clinical Pathologists is the logical body to undertake 
the task, working in heartiest cooperation with any other national or local 
society imbued with the same ideals and pui'poses. Education is slower than 
legislation but it Is tlic surer and better way; this Society has already made 
a good start and the task may not be a.s great when actually under way as 
we view it now from a distance. 

At the present time our attention is commanded by discussions and ex- 
periments ill the standardization of laboratories since so much has been 
aecompUshed by the American College of Surgeons in the standardization of 
certain hospital activities. But I am sure that the matter of standardization 
of laboratories arouses in others the same conflict of opinions and emotions as 
it does in me. It is riglit, proper and helpful for the State to insist upon the 
laboratories of iiistitutious receiving state aid to possess a minimum of 
equipment and an adequate personnel since the public funds arc being ex- 
pended; likewise in the case of those laboratories to be recognized as affiliated 
with the state laboratory for examinations in the infectious diseases after the 
plan developed by Wadsivortli and Gilbert in New York. But the State has 
no more right, to inspect or meddle with the work of the private laboratory 
of the duly examined and licensed medical graduate practicing clinical path- 
ology than it has with the office and practice of any other physician, and due 
care in this direction must be exercised against socializing medicine. I am 
heartily in favor of empowering our State Boards of Medical Licensure to 
exercise a more adequate control over laboratories being conducted by non- 
medical individuals becau.se the health of individuals and even of the public 
may be and is now being jeopardized liy incompetents in this field, but I 
believe that most will be accomplished in time by our Society establi.shing 
minimum qualifieatioiLs for the specialist in clinical pathology, providing for 
an oxnnumng board and having her certificate recognized by an educational 
campaign as the badge of approval on the clinical pathologist bestowed by 
those in best position to judge «f the qualifications and equipment of the 
appUeniit, for the guidance of institutiom?. the medical profession and even 
the laity .seeking the .servieo.s of a real .specialist in this field of practice. 

And while we are considering the State in relation to the correction of 
existing evils in laboratory medicine, may I suggest that the present activities 
of many state and municipal laboratories are so rapidly vSocializiiig this field 
f>f practice as to constitute a growing evil? No one will deny that these labo* 
ratorie.s* have done and are doing a great service in relation to the diagnosis 
and control of the infectious diseasc.s and there is a real need for them in thi.s 
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field of work since the public is involved, but the present tendency for doing 
all kinds of laboratory work free of charge and making the most strenuous 
efforts to obtain it for presenting statistical evidence of the growing popu- 
larity and activities of the laboratory or its director to all who may be sub- 
ject to impression by such should be curbed as a growing evil, unless we 
entertain the opinion that medicine should be socialized and that here is the 
best possible start toward this end. 

Before concluding these remarks I wish briefly to refer to two other edu- 
cational matters in relation to clinical pathology, namely, the education of the 
technician and of the hospital interne, since these are fields in which we may 
all contribute a share. As previously stated I believe the well-trained labo- 
ratory technician is a blessing and indispensable for the proper conduction of 
the medical laboratory. But let us better realize. our responsibility in his or 
her training, aiming' to teach them good and acceptable methods, the neces- 
sity for hard and conscientious work and that there is no place for the 
careless worker interested alone in the financial returns or for the “sink-test 
specialist.” In the final analysis the majority learn by observing the way we 
do things, and it is our duty to clearly define for them what they may readily 
learn to' do well and acceptably and that, beyond the purely technical phases, 
a broad and comprehensive medical education becomes increasingly valuable. 
I am convinced that laboratory technicians are yielding on the whole valu- 
able service to the medical profession and there is such an increasing demand 
for their sei'vices, and especially as a.ssistants in institutional laboratories, that 
the situation may well command the attention of this Society as an additional 
field for seiniee. 

For example, I should like to see our Society look into the matter of 
present-day methods for educating technicians and to establish minimum 
standards; also to estalilish a bureau of examination or at least of registration 
to which physicians and institutions may look for aid in obtaining the services 
of a qualified technician. In this connection I may state that the training of 
technicians has commanded my attention for the past eleven years and the 
system now in vogue in the laboratories of the Graduate School of i\Iedicine 
of the University of Pennsylvania is proving very successful and may be read- 
ily adopted by any large laboratory. In the former Polyclinic and College 
for Graduates in Medicine I gave a formal course of instruction in clinical 
pathology, clinical bacteriology and clinical serology embracing lectures and 
practical laboratory work. But when this institution became amalgamated 
a few years ago with the University of Pennsylvania, the dean of the Graduate 
School of Medicine, Dr. George H. jMeeker, decided that these courses should 
be dropped in order to permit us to better take care of the increasing num- 
bers of student graduate physicians. Eealizing that the training of technicians 
was rendering a distinct service I then proposed, and the Dean promptly 
accepted and endorsed, the present system of accepting a few students each 
year under a volunteer assistantship plan by which the applicant agrees to 
serve in the laboratories on a full time basis for a period of sixteen months. 
This time is divided into four periods of four months each in the laboratories 
of histologic technic, clinical pathology and bacteriology, blood chemistry 
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and serology. Each laboratory is in charge o£ a highly trained assistant tinder 
whom the volunteer works and learns by actually assisting in the work of the 
institution from the very first to the very last day of the course. The work 
is entirely practical and technical, suppleiuonted by evening reading and 
study. The University now requires each appointee to make a deposit of 4:160 
hut this i,s returned at the rate of $10 per month, making the course entirely 
free of tuition. The plan has worked admirably and the technieiaus are cer- 
tainly acquiring a much better training and have a much better understand- 
ing of their real capacities and function.s than wa.s possible under the fonuci' 
plan. It i.s true that they require instruction and that the plan Is bound to 
fail unless the insfructor.s are in .syiiqiatliy with tiio idea, hut the volunteers 
soon learn to become useful and the plan is tnily and indeed upon a fair and 
just giiici pro quo basis. X am lioping very iniicli that other laboratories ivill 
take up the plan wliich is after all nothing more than a rofincnient of the 
oldest plan of all, namely, the apprentire system, and I ant in position to state 
that the laboratory is able to condnet a nmcb larger volume of work without 
an increase of the salary budget than is otherwise possible, while a distinct 
and valuahlc service is being rendered liy furnishing a source of supply of 
fairly well trained o.vpcvicuced laboratory technieiaus who ore just tcchuiciaus 
without fake notions of being pathologists or physicians. 

In conclusion I wish to outer a pica for more care in the education of the 
hospital interne entrusted to us for training ami e.vperienco in the laboratory. 
Here is a golden opportunity for education along tbe lines so ncce.ssary in my 
opinion for the advancement of the cause of eliiiical pathology. Too fre- 
quently the interne is allowed to do much as lie pleases or is required to .spend 
his v.iluable time in the simplest kind of laboratory work like urinalyses and 
blood examinations. No wonder that under sucli conditions the majority of 
internes look upon the laboratory service as something to be endured rather 
than an opportunity to be welcomed. It is true that their function is to serve 
the institution but it is equally tine that they have every reason and right to 
expect instruction .and the opportunity to learn and I would suggest that we 
embrace this opportunity for educating these young men and women into a 
proper appreciation of laboratory medicine by giving them more of our time 
and instruction, more opportunities for assisting in a variety of laboratory 
examinations of all kinds instead of tying them down to a fixed and monot- 
onous routine which turns them out with the idea that clinical pathology is 
merely a field for the nonmedical technician, instead of warranting their 
serious consideration as a specialty in medicine well deserving of their closest 
attention and study. 
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EFFICIENCY''^ 


By Malcolm T. MacEacherx,! M.D., C.M., Chicago 


T HAVE selected this subject for my remarks becavise I am fully convinced 
J- that the clinical pathologist plays an important role in hospital efSeiency. 
It, therefore, affords me much pleasure to discuss this subject with you for a 
few minutes. 

The American College of Surgeons ten years ago formulated a minimum 
standard of requirements for hospitals. This standard consists of broad, 
adaptable and adjustable pi’ineiples. One of these principles is of interest to 
the American Society of Clinical Pathologists inasmuch as it coneei’ns clinical 
laboratory service in hospitals. I refer to Clause 5 of the Minimum Standard, 
which reads as follows: 

“That diagno.stie and therapeutic facilities under competent supervision 
he available for the study, diagnosis and treatment of patients, these to 
include, at least (a) a clinical laboratory providing chemical, bacteriological, 
serological and pathological services; (h) an x-ray department providing 
radiographic and fluoroscopic services.” 

The above requirement presupposes the followmg considerations: 

I. ADEQUATE .ACCOMMODATION 

Proper spacing, planning, airing, lighting and accessibility are desirable 
for the clinical laboratory. Fortunately, in I’eeent years, there is a tendency 
to depart from the custom of placing this department in the basement. It is 
generally agreed today that the clinical laboratory deserves as desirable a 
location as any other department in the hospital. Personally, I have been 
advocating its location in or adjacent to the operating room suite. The best 
location, however, can be selected by determining where contact will be af- 
forded with the greatest number of the medical profession at all times. 

There has been too much isolation of this department in hospitals in the 
past. The old saying, “Out of sight, out of mind,’’ applies in this case. Iso- 
lation tends to minimize use and service to the profession. No doubt that 
with the rapidly growing importance and increased use of the clinical labora- 
toiy, more attention will be directed towards the better locating of this depart- 
ment. 

It is also desirable, where possible, to make the necessary physical divi- 
sions as to table and wall space for the various activities carried on, namely, 
chemical examinations, clinical microscopy, bacteriology, serology, pathology 
and blood chemisti-y. This tends to more efficient operation. 

♦Address delivered before the Fourth Annual Convention of the American Society of 
Clinical Pathologists, ilay 22, 1925, Philadelphia, Pa, 

tAssociate Director American College of Surgeons and Director of Hospital Activities. 
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A mimber of the larger hospitals today find it advantageous to have one 
or more smaller working laboratories scattered throughout the wards and 
subsidiary to the main department. Frequently we find the tissue laboratory 
placed in or adjacent to the operating room suite, so as to be more readily 
accessible for gross and microscopic examination of all tissues removed at 
operation. An arrangement of this kind has three distinct advantages: (a) 
It minimizes errors in identification of spccimems. (J) It tends to better 
preservation of natural appearance.s and qualities of the specimens removed 
by shortening the time of transportation, (c) It affords closer a.ssociation 
between the surgeon and the pathologist. This arrangement is alway.s com- 
mendable. 

Ward laboratories arc of distinct advantage to the clinician and the 
interne, providing they are under proper .supervision. Personally, I favor 
the consolidated laboratory system where the facilities, technic and personnel 
can be kept under constant proper supervision. I would, however, make one 
exeeption to this, as mentioned above, that is, the having of the tissue labo- 
ratory in or adjacent to the operating room suite if the whole department can- 
not bo so located. I believe that too many .small laboratories scattered through- 
out the institution renders proper supervision of equipment, techiiio and 
workers impo.ssible, and, therefore, inaccuracies in technio and interpretation 
may re.snlt. We all realize full well that had laboratory work is worse than 
none at all. 

II ESSE.NTIAL FACILITIES 

It is generally agreed upon that there arc five branches of work carried 
on as a minimum in the average laboratory today. These arc: (a) Chemistry 
or Clinical Microscopy, (5) Bacteriology, (c) Serology, (d) Pathology, (a) 
Blood Chemistry. Every hospital requires those services in order to do proper 
work and discharge its full responsibility in the best scientific care of the 
patient. Laboratory equipment is today fairly well standardized and, there- 
fore, I need not dwell on this phase of the subject. 

In passing, may I suggest that I believe we must look to this society for 
standards in planning, equipment, personiiot and technical procedures? There 
is a continuous demand from the field in this re.speet, and authorized informa- 
tion from such a body as yours would be greatly appreciated and of value to 
the hospital field. It is necessary today that the ho.spitals be provided with 
carefully worked out minimum .standards for the various activities carried on. 
Given these standards they will build up the service more efficiently in appro.x- 
minting a maximum. 

III. EFFICTENT PERSONNEL 

A fine clinical laboratory with excellent appointments and facilities docs 
not always mean efficiency. This, of course, is desirable, but it is the personnel 
of the department which eount.s mo.st. This personnel generally falls into 
three divisions: 

I. Supervising or Directmg . — The snpcrrisiiig and directing of the work 
of the clinical laboratory can only he done oificiontly through a well-trained. 
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competent clinical pathologist, part or full time, depending on the nature and 
amount of work to be carried on.- It is unfair to throw responsibility of lab- 
oratory work on the technician, both fi’om the standpoint of complicated tech- 
nic and interpretations. 

While most hospitals today have satisfactory technical services the Amer- 
ican College of Surgeons believes and requires that the clinical laboratory be 
Linder the supervision and direction of a competent clinical pathologist. A 
fundamental medical knowledge with subsequent special training and experi- 
ence is essential for proper and accurate interpretation of findings, as well as 
for the development of technic. 

AVe are informed on good authority that there are between seven and 
eight hundred clinical pathologists available in the United States and Canada, 
to take care of the work in some seven or eight thousand hospitals, of which 
approximately twenty-five hundred are active general hospitals of thirty-five 
beds and over. It is, therefore, quite evident that there is distinct shortage 
of well-trained clinical pathologists. The best solution for this problem at 
present is the grouping of hospitals under one clinical pathologist, providing 
sufficient technical service in each institution to do the work efficiently. 

2. Technical Service . — Technicians render most excellent service under 
competent .supervision. This work, I find, is usually taken up by nurses and 
univer.sity graduates. The nurse technician in the smaller ho.spital, where her 
full time is not required in the laboratory, is able to assist with other work. 
Not infrequently do we find many- combinations of services effected, as for 
instance: (a) Laboratory and various types of nursing or administrative 
activities in the hospital; (&) Laboratory and x-ray technic; (c) Laboratory 
and ease records; (d) Laboratory and x-ray technic and case records. How- 
ever, in all these combinations let us avoid placing too many duties on the 
technician. In most instances a technician can be kept busy in any one of 
the above mentioned services. 

I cannot dismi.ss this part of my discussion without emphasizing the im- 
portance of having properly trained technicians. IMany instances are known 
where laboratory errors have been mo.st embarrassing, not to say anything 
of the damage they may have done to the patient. Let us not forget that 
untrained and improperly supervised technicians are very dangerous in any 
institution. 

3. Janitor Service . — Every laboratoiy requires competent janitor service 

to keep the department clean and orderly. Not infrequently we find this fea- 
ture overlooked, to the detriment of the worker and the efficiency of the 
department. A good janitor service will embrace ; (a) Keeping the room 

and equipment clean and orderly. (&) The proper storage and care of bodies, 
(c) The feeding and care of the animals used for laboi’atory purposes, (d) 
The assisting with certain procedures as required. Many other duties are 
generally attached to this service. 

IV. PROPER 0RGANIZ.VT10N 

The clinical laboratory is one of the important service departments or 
units in the entire organization of the hospital. It is one of the contributing 



THE CLINICAL PATHOLOfilST IN' HOSPITAL EFFICIENCY 


901 


units ia service to tlie patient and comes 'under tlie medical division, taking its 
place both, in the diagnostic and therapeutic aspects of medicine. It must he 
thoroughly organized. As already stated, a department licad or director is 
necessary, who shall he responsible to the hospital mauageinent for the opera- 
tion of this particular department. Assistants, technical staff and others 
should be directly responsible to the head of the department. 

The entire staff must be imbued with earnestness in their work and the 
doing of everything to render the best service po.ssible to tlie patient. They 
must also be imbued with the spirit of cooperation, coordination, efficiency and 
economy in Hie management and operation of the department. Underlying 
the technical .service there must be a distinct personal interest in the depart- 
ment itself as a unit of the larger or more complete organization of the hospital. 

V. LABOB.VtOttV BEC08CS 

A good record system in the hospital today consists of many units con- 
tributed by the v'arious departments concerned. One of these units is that of 
the clinical laboratory, which should establish and carry out a definite, simple 
hut thorough record system. The following outline may ho considered as a 
basis for such a system; 

1. Requisiiion for Work Dmred. — ^This form should be applicable for all 
examinations. Ample space to give a vci-y brief abstract of clinical data is 
desirable. Too many requisitions come to tbc laboratory with indefinite 
requests and information, thus placing the clinical pathologist at a distinct 
disadvantage. A eompreheuaive requisition method will not only expedite 
matters but will assist the clinical patliologist in giving a more intelligent 
service. 

2. Report of Pindmgs. — This requires to be made in duplicate, one copy 
to go to the patient’s file and flic other to remain in the department as part 
of the record system. 

3. Daily Report. — The daily report shows the various consecutive e.vam- 
inations made each day. Thi.s may be recorded in a loose leaf system. 

4. Filing of Reports. — Usimlly Hie vertical folder and cabinet is used for 
the filing of the report, arranged alphabetically or according to the patient’s 
number. 

5. Crass Index. — ^Many methods of cross inde.viug laboratory reports are 
found. A good system makes it possible to find data by name, hospital num- 
ber, and at the same time provide the neees.sary grouping of the various types 
of examinations and findings. 

Frequently it is found prefevaWe to assign a laboratory number to each 
requisition. If this Is done it must not he so placed as to confuse it with the 
bo.spital number, which should be carried throughout. Requisitions may be 
filed under the doctor’,? name. In this wav the amount of laboratory work 
called for by each doctor is readily checked up. 

A summary laboratory sheet has been found dc.sirable and practical in 
many hospitals. This sheet immediately affords the doctor in charge of the 
patient a bird’s-eye view of the amount of laboratory work done over any 
given period and .savo.s him from searching through many forms. 
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VI. LABORATORY CHARGES 

A great deal has been said and written during recent years in regard to 
laboratory charges. However, it still remains a matter of much diversified 
opinion as to the best methods for a hospital to adopt. A review of the situa- 
tion indicated the following methods in use at present: 

1. Adoption of a schedule of charges for the various tests performed, 
varying according to the nature of the examination. 

2. Including of tliis service in the per diem rate charged to the patient. 

3. Adoption of a flat rate to include all the laboratoiy work. 

4. Providnig a flat rate for some of the routine work, and making a 
charge for all other examinations required. 

5. Providing a free service, as might be granted through the federal, state, 
county or endowed laboratory. 

6. Turning of the work over to a clinical pathologist who secures part or 
all of the fees and provides the necessai-y free service. 

The American College of Surgeons has not recommended any particular 
system, but urges that whatever method is used it should not limit or embar- 
rass the amount of work called for and required in the best interests of the 
patient. It is hoped, however, that the near future will see a more uniform 
policy of charges worked out for hospitals. 

VII. ROUTINE EXAMINATIONS 

There is also much diversified opinion as to what examination should be 
routinely carried out in the hospital today. The following are generally 
given the most consideration in this respect: {a) Urinalysis; (b) Blood exam- 
inations, red, white and hemoglobin; (c) Blood coagulation; (d) Wassermanns ; 
(e) Tissues from operation. The American College of Surgeons has left this 
matter to each hospital to work out, with the exception that they insist on 
the routine urinalysis and tissue examinations. Considerable variance of 
opinion exists as to whether tonsils should be examined pathologically or not. 
However, I am pleased to state that each year more and more ho.spitals are 
including the pathologic examination of tonsil material in their routine work. 

VIII. CLOSE CONTACT BETWEEN THE CLINICAL PATHOLOGIST AND THE MEDICAL STAFF 

It is desirable that the closest contact be maintained between the clinical 
pathologist and the medical staff. In the past this has not always been the 
ease. The clinician and the clinical pathologist must work hand in hand if 
we are going to get the best results. This can be brought about in several ways: 

1. Placing of the laboratory in a location accessible to the members of 
the medical staff, where contact is much more frequent. The laboratory should 
be open to the clinician at any time he wishes, and he should always receive 
as much personal attention as can be afforded him. 

- 2. Placing of the tissue laboratory in or adjacent to the operating room 
suite will bring the surgeon and the clinical pathologist into much closer con- 
tact. The clinical pathologist .should be aAmilable for the surgeon when he is 
operating, if he requires him. It may be an advantage to the surgeon to have 
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the olmioal pathologist see the titmor before it is removed aud advise with 
him ill regard to its removal. It is advantageous to the surgeon to have the 
clinical pathologist demonstrate the freshly removed tumor to him immedi- 
ately after operation. In this way the surgeon keeps abreast with his gross 
pathology. In addition, the mutual study of the gross specimen in a fresh 
state will usually prevent difforence of opinion arising between the surgeon 
aud pathologist later as to diagnosis. Again, the surgeon may follow the 
section through the laboratory and study the microscopic findings. There is 
no doitbt in the world but what the surgeon becomes a better surgeon 
from oontaot with the eHiuc.il pathologist, and the clinical pathologist be- 
comes a better pathologist from his eontact with the surgeon. Therefore, let 
us stimulate this teamwork in ho.spit.ils as mueh as we can. 

3, The clinicopathologio conferences now held in all well-regulated hos- 
pitals are of untold value in hringiiig the clinical pathologist and the medic,al 
staff closer together. They have made staff coufevences more interesting. 
The findings of pathologic conditions, ante- and postmortem, in themselves 
cannot be of much worth unless made use of and studied in relation to the 
living and normal. The clinicopathologio conference should embrace gross 
■ and microscopic pathology. The subject matter of such a conference may be 
presented under four headings: 

(a) History of the ease. (6) Demonstration of gross and mieroseopie 
findings, either through the .actual specimen or lantern slides, (cl General 
discussion of findings in relation to history, (d) Conelusious to be drawn 
from the study of this luatoriai. 

A careful record of the elinicopathologie conference should be kept and 
the disens.sion and findings .attached to the respective ca.se histories disenssod. 

The elinioal pathologist must not be regarded in future a.s a mere tech- 
nician to work in his laboratoi'y and not mingle with the other members of 
the profession. More and more he is being called in by the clinician as a con- 
sultant at the bedside of the patient. Not infrequently the clinical pathologist 
may render the clinician material assistance in determining new Hues of 
procedure as to diagnosis and treatment. And this is as it should be, for the 
fundamental principle of hospital standardization as advocated by the Amer- 
ican College of Surgeons is the surrounding of the doctor or clinician, bo he 
surgeon, phy.sician or specialist, with all that is available in medical science 
in order that he may give his patient the maximum service in diagnosis, 
tre.itinent and end-rc.snlts obtained Unfortunately, in a few instiinces, there 
is a feeling of lack of confidence in the elinie.al piithologlst by the surgeon, 
who is .sometimes .skeptical a.s to the value of the pathologic service to the 
hospital. This can bo remedied only throngh a working contact .as I have 
endeavored to outline. 

EC. PERIODIC CHECK-UP OX WORK AS TO QUAXTITV .l.VO QtJ.VLITr 

The clinical pathologist must constantly cheek up on the laboratory 
sendee as to quantity and quality. A hospital may be doing too mueh or too 
little laboratory work for the patient. This can be determined from a study 
of eaeh ease, and e.speeially should be noted throngJi the .staff conference ... 
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analysis. The clinical pathologist must always keep a watchful eye over the 
quality of the work. In cheeking this up he should have access to the patient 
in order to compare clinical findings 'with laboratory findings. In examining 
a hospital some time ago I found they had a wonderful laboratory, excellent 
equipment and splendid personnel. Out of the entire volume of work done 
during the year there were only six tissues examined, notwithstanding the 
fact that there were fourteen hundred and twenty-six operations, ivith ap- 
proximately seven hundred showing removal of tissue in one form or the other. 
While this hospital was doing very creditable laboratory work, it seems to me 
they failed to carry out one of the essential services. The American College 
of Surgeons has found it necessai-y to cheek up the quantity and quality of 
laboratory service in all hospitals surveyed. It is difficult to determine the 
quality of laboratory service, but comparatively easy to ascertain the quantity. 
The monthly analysis sheet, which we require each hospital to fill in, con- 
tains on the reverse side a detailed report of the various laboratory examina- 
tions made each month. 

X. DIPFICULTIES ENCOUNTERED IN THE SMALLER HOSPITALS 

We have met with difficulty in establishing efficient laboratory service in 
the smaller hospitals, particularly in getting this work under competent .super- 
vision. It is not difficult to maintain a good technical service in these insti- 
tutions. Frequently part of the service can be secured from a neighboring 
institution or througli the federal, state or municipal laboratory. However, 
we insist that every hospital makes provision for the emergency examinatioJis 
that are necessary. By this I mean such examinations as are essential in 
assisting the doctor to make his diagnosis as quickly as possible. The American 
College of Surgeons believes that every hospital should be able to do the fol- 
lowing tests without delay: urinalysis, blood examinations, coagulation, smears 
and spinal fluid. Serology, pathology and some of the other tests can be sent 
out for report. The American College of Surgeons, in its hospital standard- 
ization program, has adopted the nile that necessary laboratory service should 
be available -without delay, regardless of where it is to be secured from. 

Supervision of the smaller laboratoiy has been difficult. In many in- 
stances a clinical pathologist is not available for either part time or full time 
duty. Occasionally one of the medical staff now in clinical work, but who 
has had previous pathologic training and experience, is secured to assist in 
supervising the department until better arrangements can be made. The 
grouping of hospitals under one clinical pathologist, with technical service 
in each, has helped considerably to solve this problem. 

XI. CONCLUSION 

I cannot conclude this paper -without making reference to the great in- 
crease in hospital efficiency which has resulted through the establishment and 
development of the clinical laboratory during the past few years. I believe 
that the cKnical laboratory has done much to improve medical seiwiee, espe- 
cially in the folloiving respects : 

1. The assisting of the clinician in making a more accurate and intelligent 
diagnosis. The clinician today uses the clinical laboratory in numerous ways 
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to assist him in mailing or coiifirniiiig diagnoses. The many available exoiii- 
iiiations have made diagnoses more accurate, as well as shortening the time 
in working them out. 

2. The eliminating of uiiiicecssary, ineompetent and illegal surgery. 
No longer do we find the specimen from operation tlirown away in the 
bucket. Now, in properly regulated hospitals, it is handed over to a compe- 
tent, well-trained clinical pathoiogist who analyzes it carefully and describes 
it macroscopically and microssopically. Those recorded findings are thor- 
oughly reviewed by the staff of the hospital and thus incompetent, unnecessary 
and illegal aurgeiy more readily ascertained. 

3. The stimulating of a more thorough clinical i!iferc.st on the part of the 
staff through the clinicopalhologie conference. The study and demonstration 
of gross and. mioroseopio tissues in relation to the clinical findings tend to 
vit.ilize staff conforenoes and inereasc much greater interest. 

iUl the above lias contributed much towards improving medical service 
ill hospitals. The Aiucrieau Society of Clinical Patliologists has done a great 
deal towards promoting the cause of better laboratory service in hospitals. 
Its assistance is still very imieh needed. Being deeply intorc.sted in lio.spit.Tls 
and the improvement of service, 1 am almost bold enough to lay out a pro- 
gram for your society which I am sure would do much to elevate our hospitals 
to a higher plane of efficieney. Personally, I feel that there are five problems 
to which this society sliould give .Ttlentioii. Perhaps it has done .so already. 
Here are my suggestions; 

1. The stimulating of tlie. training of more clinical pathologists. 

2. The standardizing of the training of clinical pathologists .nid techni- 
cians. 

3. The standardizing of planning equipment and facilities for laboratoi-y 
work. 

4. The making of a survey of the finited States and Canada for the pur- 
pose of determining the number of .sv.ailable elinieal pathologists and their 
credentials. 

5. The preparing of a li.st of text and reference books and magazines 
suitable for medic.'il librarie.s in hospit.als. 

In eoneiusion, let me thank you for your support in our hospital sl.and- 
ardization movement which today embraces over twenty-four hundred hos- 
pitals in the United States. C.anada and other countries. Ag.sin let me eall 
your attention to the fact that this movement is based ciitivelv on service to 
the patient, and taking into eoirsideratiou all tlie eontributing unit.s, the 
elinieal laboratory with its service is one of the most imnortant. 



A STUDY OP TISSUE AUTOLYSIS IN VIVO'' 

II. A PHARilACOLOGICAL STUDY OP THE TOXIC MATERIAL 


By Edward C. iLvsox, M.D., axd Edward C. Dawdson, M.D. 
Assisted by P. B. Kastello 


I N a previous paper ou this subjeeU we have called attention to the fact that 
the autolysis of a small amount of liver tissue free within the abdomen is 
accompanied by marked and constant changes in the animal’s blood chemistry. 
IVe also expressed the opinion that such chemical changes did not give an ade- 
quate explanation as to the cause of death accompanying the autolysis. 

The present study was undertaken with the hope of gaining more definite 
information as to the (1) natux'e of the toxic material, (2) its degree of toxicity 
and (3) its mode of action. During the stud}’', observations were made using 
(1) extract of fresh ground livex*, (2) exti'act of antolyzed liver, (3) abdominal 
fluid present at the time of death accompanyixxg autolysis, axxd (4) nonprotein 
fraction of the autolyzed liver extract. Since completing the experimental pox’- 
tion of this work it has been our pleasux-e to read the splendid repoxt of Canxxon- 
on the ‘ ‘ Evidence of a toxic factor in wouxxd shock. ’ ’ Although we have ap- 
proached the problem from an exxtii’cly different -angle there appear to be many 
points in our observatioxx which are subject to interpretation ixx terms of Can- 
noxx’s report. He has made the distinction between primary axxd secondary shock, 
and it is especially to the latter which we wish to refer. In the study of “wound 
shock” Cannon descxfibes his expex’imeixt as follows: “In ox’der to bring about, 
in lower axximals, a ti’aumatization similar to that giving lise to shock in man, 
the thigh muscles in the axxesthetized cat, while being supported by an iroix 
block, were x’epeatedly struck with a blunt wedge-shaped hammer-, or they were 
crushed by compre.ssion. The traxxma usually failed to break the skin, so that 
ixxfeetiou fi-om xvithout was impossible.” After about twenty minutes the blood 
pressux-e of such animals began to fall, axxd after about one hour it had usually 
fallen to a shock level. The possible effect of anesthesia, hemox*x-hage, reflex 
ixxhibition of the vasoeoxxstx-ietor cexxter, exhaustion of the central neiwous system 
with loss of vasomotor tone, acapnia and fat emboli were ruled out and the 
circulatory mechanism was then studied as the most reasonable point of attack 
of the liberated toxic xxxatex-ial. 

That the toxic matex-ial is cax-ried in the circxxlation was demonstx-ated by 
Cannon in the following manner: the blood vessels of the leg (the iliac artery 
and vein) were ligated before the muscles wex-e crushed, and the ligatures left 
ixx place for thirty-three mixxutes after the tx-auma, dui-ixxg which thex-e xvas no 
fall in blood pressure. However, as soon as the blood flow was reestablished, 
the pressure promptly fell to a low level. 

• •Prom Heni-y Ford Hospital. Detroit, Michigan. 
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EXTRACT OP FRESH NORMAL LIVER 

Extract of frcs]i normal liver was prepared by grinding the tisvSue with 
washed sand and extracting the mass with 0.9 per cent sodium, chloride solu- 
tion. The amount of saline added was equal to the original \vcight of the tissue 
used. After extracting for ten to fifteen minutes, the whole was filtered through 
eheescclotb. Fig. 1 is presented to show the effect of intravascular injection of 
such tissue extract, the record being obtaijied from a dog weighing lO.-i kilos 
and represents respiration and blood pressure. The animal received five injec- 
tions of tissue extract, the dose increasing from 1 e.c. to 16 c.c. With each 
injection there is shown a definite blood pressure response. Yet promptly after 
each fall in blood pres-surc the pressure retuiTied toward normal, there being 
apparently no pi'olonged toxie elfeet. Tins to.xie action of noimal tissue extract 
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has been studied by various observers and has been ascribed to principally one 
of two causes or to a combination of the two; (I) the intravascular coagulation 
resulting from the intravenous adrniiiistration of the tissue extract, and (2) the 
presence in the extracts of a substauec which acts on smooth muscle. Wool- 
dridge^ made an extensive study eovenjig the action of tissue extracts in vivo, 
and since his time numerous others have worked on the subjevt. (For literature 
see Smith-* and ^Morse.^) Tlie nature ami action of the snhstanco atfccting the 
smooth muscle lias been studied by Briber and Ulilenhutli," Dale/ Aronson,® 
Popielski,® Able and Kubota*" ami Smith” 


E-XTRACT OF AUTOLYZED LIVER 

Fig. 2-A and B are the records obtained from two animaJ.s. The tracings 
show blood pressure and respiratorj* rosponse to the injection of the extract of 
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autolyzed liver tissue. The extract was prepared in a manner similar to the 
extract of normal tissue, the autolyzed tissue being ground with sand, ex- 
tracted with its weight of 0.9 per cent sodium chloride solution and filtered. 
In both tracings it will be noted, that the injection of the extract was accom- 
panied by a marked response in both respiration and blood pressure. The 
amplitude of respiration becomes gi’eater while the blood pressure shows a 
sudden fall followed by a rise. The rise in blood pressure is accompanied by a 
more rapid heart rate, shown in (A), and by an arrhythmia shown in (5). 
Snch a response suggests the possibility that the toxic substance has a pro- 



Dog ~ f‘/ A. — eiher 


Ba.se Line lO Jcc. 


Flff. 2- A. Fig. 2-B. 

nounced action on circulation, the action being well shown in the latter part of 
(B) where 8 e.c. of the extract caused the sudden death of the animal. 

Turck^" has called attention to the fact that cell necrosis, brought about in 
various ways, produces results which are highly suggestive of shock symptoms. 
Delbefc^^ lias suggested that shock ivas due to the absorption of toxins arising 
from disorganized and brnised tissues. Delbet and Karajonopoulos^^ have re- 
ported the effects of injecting the product of muscle autolysis into guinea pigs. 
They found such autolysates very toxic causing an acceleration of respiration, 
loss of reaction to noise, and death of the animals in a variable time. The 
authors attributed these effects to disturbances of the nervous system. 
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Fi" 3 is a record showing blood pressure record and myocardiogi-am ob- 
tained from a dog weighing 18 kilos, under ether anesthesia and maintained by 
artificial respiration. The method used for reeording the myocardiogram is that 
described by Jackson.^" It will be noted that duilng the fall in blood pre.ssure 
the amplitude of the heart beat becomes le.ss and apparently there is a slowing 
of the rate (better shown in Fig. 4.) However, during the rise in blood pres- 
sure, following the fall, the amplitude of the beat becomes increased and the 
rate more rapid. 

!f* , 



Dog-/? K 



Fiff. 5. 


Fig. 4 was obtained from tlie same animal as Fig. 3 with all conditions the 
same except for an increase in the speed of the drum. It will be observed, that 
accompanying the fall in blood pressure, the heart beat became le.ss rapid and 
showed less amplitude. ( At the exti’eme left of the tracing there appears a slow- 
ing in the myocardiogram which is not really a slowing but is due to a change in 
the speed of the di*um as shown by the individual heart beats in the blood pres- 
sure tracing.) Following the fall in blood pressure the myocardiogram shows 
an increase of volume and some increase of rate. 

In attempting to obtain more definite information as to the point of action 
of the toxic substance we continued our studies with the use of atropine before 
the administration of the extract and have also destroyed brain and cord to rule 
out the possibility of central nervous system response. Fig. 5 is a record show- 
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iiig some of the results obtained by such procedures. The record is one obtained 
from a dog weighing 18 kilos which had been pithed, brain and cord. He had 
also received four injections 1 c.c. each of atropine sulphate solution containing 
1 nig. per c.c. The record represents blood pressure and myocardiogi’am. At 
the beginning of the tracing 2 c.c. of adreualiii (1-10,000) was administered. 
There is recorded the characteristic rise in blood pressure as well as an increase 
in the amplitude of the myocardiogram. As the adrenalin action wore off, 2 c.c. 
of extract of autolytic liver was injected, following which there was a slight 



rise in blood pressure as well as an increase in amplitude of heart beat. After 
conditions became constant 4 c.c. of the extract was administered, and such au 
amount showed a decrease in myocardial action and a fall in blood pressure. 
Increasing the dose to 8 c.c. proved fatal to the animal. From this ti’achig it 
is evident that tlie toxic substance acts following tlie administration of atropine 
and pithing the brain and coi’d. The di-op in blood pi-essurc is not sudden as 
in the nontreated intact animal, and this suggests that the toxic substance may 
not act only on the myocardium but also, to a le-sser degree, on the nerve strue- 
ture.s. Cannon- in his study on shock has made observations with the cord tran- 
sected and records bis observations as follows: “It is only necessary to tramscet 
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tke spinal cord above the lumbar plexus or to sever all nerves of the limb which 
is to be injured, in order* to disconnect the region from the central nervous 
system. When this has been done and the denenmted muscles are traumatized, 
events occur similar to those seen after trauma when the nem'es are intact. From 
this evidence it is clear that there is no essential relation between the production 
of shock and an excessive stimulation of the central nervous system.” 

ABDOIHNAL PLUID 

Since the autolyzing liver proved so toxic, we assnmed that the abdominal 
flnid present at the time of death should be quite toxic. We also thought that 
analysis of the abdominal fluid would piubably suggest the nature of the toxic 



substance being absorbed. The following figures were obtained from the analysis 
of four abdominal fluids : 


Nonprotein nitrogen 
Urea nitrogen 
Ajnino acid nitrogen 
Sugar 
Uric acid 


ANALYSIS OP .IBDOIIIKAL FLUID 


o 2 .e 

66.6 


76.9 

33.5 

42.0 

29.4 

35.2 

12.S3 

10.85 

10.68 

14.73 

35. 

33.2 

0. 

181.8 

2.4S 

2.66 

2.4 

3.15 


It will be noted that all constituents, with the exception of sugar, were 
above the concentration found in the circulating blood. The variation in sugar 
is probably related to the time which autolysis has been under progress. 

Figs. 6-A and B are presented to show the relative nontoxic action of the 
abdominal fluid administered intravenously. The principal action, especially 
in (15), appears to be in increasing blood pressure. The dose was increased to 
12 c.c. in (15) but due to mechanical difficulties it does not appear on the record. 
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NONPHOTEIN ERACTIOX 

Tile salt extract of autolytic liver represents quite an indefinite mixture. 
Therefore ivo have made a very limited study with the proteins precipitated, 
using only the filtrate. Briefly : we used 30 c.e. salt extract of the autolyzed liver, 
added 30 c.e. 5 per cent sodium tungstate, 30 c.e. three-fourths normal sulphuric 
acid and filtered. Blood was obtained from the animal to be used and 7 e.c. was 
added to the tungstate filtrate, the whole well shalceii and filtered. The filtrate 
was neutralized to phenolphthalein by adding 15 c.e. of tenth normal sodium 
hydroxide. Fig. 7 is a record of the blood pressure and respiratory response to 
the injeotiou of such filtrate. 'Wliilo it is true the response is relatively slight, 
it should be remembered that the tissue extract has been diluted to approxi- 
mately four times its original volume during the preparation. 

CONCLUSIONS 

1. Intravenous administration of the saline extract of autolyzed liver dem- 
onstrates the material to ho higlily toxic. 

2. Autolyzed liver tissue contains a to.xic substance which apparently is not 
present in normal liver extract. 

3. The toxic suhstaueo apparently kills by its action on the circulatory 
meohanism, such action being principally on the myocardium with possibly a 
slight action on the nerve structures. 

4. Analysis of the abdominal fluid, present at the death accompanying 
antolysis, shows the fluid to bo higher in nonprotein nitrogen, urea, uric aeid, 
and amino acid than the circulating blood, but usually lower in sugar. 

5. The abdominal fluid is relatively much less toxic than the autolyzed liver. 

6. After a limited study it appears that the toxic material is partially if 
not wholly present in the nonproteiu nitrogen fraction. 

7. There appears to be a relation between our observations and those re- 
ported by Cannon in his studies on “Wound Shock.” 
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STUDIES WITH B. ACIDOPHILUS AND B. BULGARICUS 
I. PreloiiNjVry Attempts at Implantation op B. Bulgaricus* 


By Nicholas Kopeloff, Ph.D., and Philip Beerman, Ward’s Island, N. Y. 


T he failure of B. bulgaricus in the United States and the subsequent 
success of B. acidophilus therapy, raises many interesting clinical and 
bacteriologic problems. Herter and Kendall,^ in 1908, were unable to establish 
the predominance of B. bulgaricus in the ileocecal region or large intestine 
of monkeys after exclusive feeding of bacillae milk. Eahe" demonstrated 
that while an apparently limited survival of B. bulgaricus could be obtained 
in the upper intestine of monkeys, nevertheless, this organism could not be- 
come adapted to the human lower intestine, despite its occasional recovery 
after its administration has been stopped. The comprehensive experiments 
of Rettger and Cheplin® finally sealed the fate of B. bulgaricus and stimu- 
lated further interest in B. acidophilus. 

It should be noted, however, that conclusive as the aforementioned data 
appear, Rahe’s work was based on four human subjects and Rettger and 
Chepliu’s on four human subjects. In view of the favorable implantation of 
B. bidgarieus reported by Cohendy* and Belonovsky,^ as well as the continued 
use of Metehnikoff’s B. bulgaricus therapy in France, there would still seem 
to be a place for further studies on a larger .scale. This is particularly true 
.since the differentiation of B. bulgaricus from B. acidophilus remains a 
vexing problem. 

In morphology and cultural characteristics these closely related organ- 
isms are .similar. Heinemann and Hefferan® claimed that B. bulgaricus was 
widely distributed in nature; in feces from cows, horses, and man, in human 
fluids, etc., and that “some bacilli isolated from various fermented milks, 
so-called aeidophile bacteria found in the intestinal tract of man, Boas-Oppler 
bacillus, B. panis fermentati, St. Lebenis, Leptothrix bucalis and possibly B. 
bifidus of Tis.sier are identical with B. bulgaricus.” On the other hand, 
Rahe" established that B. acidophilus ferments maltose, while B. bulgaricus 
does not. This important distinction has been accepted by most of the in- 
vestigators in this field; Rettger and Cheplin,® Cannon® and others. Kulp and 
Rettger® in a comparative study have noted many variations in fermentative 
power, although they state that “the action upon maltose, sucrose and levulose 
appears to furnish a valuable means of separating strains of these two 
groups. In addition to being unlike in their fermentative action upon the 
three sugars mentioned, they differ in another very important respect, namely, 
in that L. acidophilus can and does develop in the intestine of man and animals 

•Department of Bacterlologj-, Psychiatric Institute of the New York State Hospitals, 
Ward’s Island. N. Y. , 
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whereas, L. bulgaricus is unable to do so.” Beeently, Cruickshank and Bei'ry“ 
have shown that of 52 strains of B. acidophilus, isolated from human feces, 
44 did not ferment maltose and 4 did not ferment glucose. 

The present study grew out of an investigation which one of us carried on 
at the Pasteur Institute, in Paris, in the Department of Physiological Chemis- 
try under G. Bertrand and this opportunity is taken to express my deep 
appreciation of the courtesies extended. While data there obtained, using 
rats, have not yet been published, in the main they eorroborated the findings 
of Kahe“ to which reference has been previously made. However, they were 
equivocal enough to require further investigation, particularly as regards the 
implantation of B. bulgaricus in the human intestine. Therefore, a group of 
12 women (p.sychotie) were selected for feeal e.xamination and administration 
of B. bulgaricus milk. 

The procedure was as follows: Two or more fecal e.xaminations were 
made on about 35 women (psychotic) to select a gronp in which no colonies 
showing the typical morphology of B. acidophilus or B. bulgaricus were found 
on whey agar plates. Seven constipated and five nonconstipated subjects were 
thus selected for administration of milk fermented by B. bnlgarieus. The 
cultures used for this purpose were: A strain called the Pasteur Institute 
bacillus corresponding to JEetchnikoff’s original culture, kindly furnished by 
Legros of the Pasteur Institute, Paris; and two strain.? used by ICulp and 
Rettger, labelled B-3 and B-4 respectively, which ICulp of Yale University 
was kind enough to furnish. The technic of preparing milk, plating, etc., was 
the same as described by us in employing B. acidophilis milk, except that the 
counts averaged about 50,000,000 viable organisms per cubic centimeter.” 

The twelve subjects were arranged in groups of four; two constipated, 
and two nonconstipated, to receive milk fermented by the same strain of B. 
bulgaricus (an exception to this plan was the substitution of a constipated 
subject, IE. Py. for a nonconstipated one). The administration of one liter 
of bulgaricus milk per day in addition to the regular hospital diet was carried 
on with the Pasteur Institute bacillus for fifteen days, with B-3 for twelv'c 
days and with B-4 for ten days. Tliree fecal examinations at three-day inter- 
vals were made during treatment and two after treatment. Counts were 
made from the dilutions, 1:100,000 and 1-1,000,000. 

During the treatment, there were only two subjects showing B. bulga- 
rieus. One subject, T. Co., had 20 per cent after one week of treatment and 
10 per cent after tliirtcen days of treatment. Subsequently no B. bulgaricus 
wore found in her feces. The other subject, D. Pr., showed 50 per cent of 
B. bulgariens, after one week of treatment and GO per cent after ten days. 
The day, after treatment had been discontinued, this was the only subject to 
have B. bulgaricus present. There were 80 per cent found. However, they 
disappeared in the following seven days, when no B. bulgaricus was recov- 
ered. It is significant that both these subjects were nonconstipated to begin 
with. No change was noted in the color, character, or consistency of the 
feces from these subjects although daily observations were recorded. 

One might be led to conclude from the.se data that they corroborated 
previous investigations which established that B. bulgaricus is not implanted 
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in the human intestine. Hoivever, such a conclusion might be premature 
without first considering the dosage. It has been stated that the fermented 
milk averaged about 50,000,000 viable organisms per cubic centimeter. Else- 
where^^ the importance of the number of viable organisms per cubic centi- 
meter of milk has been stressed. Suffice it to say that any conclusion to be 
derived from the foregoing data should be considered in the light of the 
number of viable organisms present. It is conceivable that an implantation 
of B. bulgarieus, might occur with larger amounts such as 200,000,000 per 
cubic centimeter, as previously employed by us in B. acidophilus milk. The 
plan of this experiment, of which this represents but the first step, calls for a 
repetition of the administration of milk fermented by B. bulgarieus which 
will contain larger numbers of viable organisms. Finally, after discontinuing 
treatment with B. bulgarieus, those subjects who have not had any B. bulga- 
ricus in their feces will be given B. acidophilus milk. In this way further 
evidence may be added to the crucial question of whether B. bulgarieus can 
be implanted in the human intestine. 

It is a privilege to acknowledge our indebtedness to George H. Kirby, 
Director of the Psychiatric Institute and to Helen Langner of the Manhattan 
State Hospital. 

SUMMARY 

Subject to the limitations of the data, it has been shown in this prelimi- 
nary study, that; 

1. Of 12 human subjects receiving 1 liter of B. bulgarieus milk for from 
ten to fifteen days, only 2 revealed the presence of B. bulgarieus in the 
feces. In one of these subjects the number of B. bulgaidcus present was so 
small as to be negligible. 

2. Since the bacterial content of the milk fed was only 50,000,000 per 
cubic centimeter, it is believed that further corroboration of the failure to 
implant B. bulgarieus is required, when using the same dosage of milk con- 
taining about 200,000,000 per cubic centimeter, as is recommended in the 
feeding of B. acidophilus. 
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PHYSIGOGHBmCAL ASPECTS OP HEMOLYSIS 
III. A PoBTHER Study op Some of the Paotoks Involved** 

By Heed Rockwood, M.D., and Edwakd C. JUson, M.D., Rochester, 
Minnesota 


TN a previous paper on this subject, we'* have called attention to the fact that 
A thb various reactions of the red cell favor the conclusion that it is essentiallj" 
a mass of colloidal components, the chief colloids from the standpoint of 
hemolysis being the stroma and the hemoglobin. We further expressed the 
belief that the stroma-hemoglobin union (red cell) was of a physical nature, 
and possessed many of tho characteristics of an adsorption phenomenon. Onr 
studies with such combination led us to summarize our interpretation as fol- 
lows: “All agents which tend to change the red cell from a state of (1) small 
mass, (2) low hydration capacity, (3) maximal cohesion, and (4) relative 
electrical neutrality to a state of (1) large mass, (2) increased hydration capac- 
ity, (3) decreased cohesion (which is accompanied by decreased surface ten- 
sion), and (4) away from the isoelectric point, do to the same degree promote 
hemolysis. ’ ’ 

In the present study we have extended our observations to include cell 
volume changes in the presence of various hemolytic agents, and viscosity 
changes during biologic hemolysis; that is, during the reaction of cells, ambo- 
ceptor, and complement. 

the relation of cell volume to hemolysis 

The literature on this subject exhibits somewhat conflicting data. Fisclicr, 
on theoretic grounds, believes that volume changes and loss of hemoglobin are 
separate processes which only happen to parallel each other at times. Ho 
believes that hemolysis by hypotonic solutions, acids and alkalis is probably ac- 
companied by some swelling of the cell colloids, but not of other forms. Ponder, 
by the use of a formula which determines tho approximate cell volume from 
measurements of the diameter, concludes that tho volume of cells hemolyzed 
by hypotonic solutions was about 448 cubic micra at the time of hemolysis, 
while with saponin it was 131 cubic micra, and %vith sodium tauroeliolate 187 
cubic micra, the normal cell having a volume of about 70 cubic micra. In 
biologic homolysis (cells, amboceptor, and complement) he noted no change. 
Von Kuafil-Lenz made hematocrit readings on cells and found no change in cell 


•Work done In the Division or medicine. Mayo Clinic. Rochester. Minnesota. 
Hecetved for publlcatloo, November 1924. 
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volume ou the addition of saponin. The cell volume decreased or was not al- 
tered -with the use of ethyl alcohol, ether, urethane, salieylamide, benzamide, 
camphor or urea in small quantities, on account of the loss of water, and thus 
these substances opposed hemolysis bj" hypotonic solutions. In higher concen- 
trations thej’- caused swelling. Brahmachari, in hematocrit studies, found no 
change in cell volume ou the addition of amboeeptor. We have performed the 
following experiments with the hope of adding to our knowledge of the rela- 
tion between cell volume and liemolysis. 

aiETHOD OF STUDY 

Fresh washed beef cells were placed in graduated centrifuge tubes with 
different amounts of the hemolytic agent, and the volume made up to 10 c.e. 
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Fig. 2. — Hemolysis by sodium oleate. 1:1000. 


with isotonic salt solution. They were then eentrifugalized at constant speed at 
room temperature (25° to 30°) for ten minutes at about 2000 revolutions, the 
tubes in each group of tests being in the centrifuge at the same time. The 
volume of the cells in the bottom of each tube was then read. The concentra- 
tions of the hemoljffie agents used were designed to cause, at the most, a slight 
hemolysis. A greater degree of hemolysis would destroy too many cells, thus 
decreasing the cell volume so that no results of value could be obtained. Of 
course it is obvious that this method measures the alterations in the cell mass 
only, not the change in the individual cell which occurs as it hemolyzes. 

RESULTS 


The results of this method are exemplified in Fig. 1, which shows the 
marked increase in cell volume during hemolysis by distilled water in varying 
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proportions in isotonic salt .solution. On the other hand, amboceptor and comple- 
ment, 1;1000 sodium oleatc, and 1 :1000 saponin in isotonic salt solution showed 
no significant variation. Fig. 2 is representative ot this group. 

Hemolysis by autolysis, that is, by standing for several hours, cau he pre- 
vented by the addition of hypertonic sodium chloride. This has been discussed 
by one of us in a previous paper. Figs. 3 and 4, show the changes in cell volume 
which accompany this phenomenon. In the protected zone the hypertonic salt 
solution causes a decrease in volume, while the autolyzing cells and those hem- 


ciiL voluaie 
m cc 


\tQh 

ilok 

100.^ 

.90r 


I T j 


— 1 

n 




J 

J 









1 i 



















J 








l_ 







f- j ■ 


3 







Lh 








t . 1 -j 


j 







EM 

Oil 


& 





!'n N 


□ 







_L 


, 



L. 



10 HO io 40 50 eo ro so so 

P£P.C£NTftGt OF to PER CEMT SOWun CHLORHiE 

Fig-. 3.— Inhibition of autolytlc hemoljsls by h>'perlonic salt solution Time, sixteen hours. 


CeJ-L VOLUnt 



SODWM CHWJRIOE 

Eig. 4. — Inhibition of autolytlc hemolysis by hypertonic salt solution. Time, eighteen hours. 

olyzed by the highest concentrations of sodium chloride show an increase in 
Volume. 

Variable results are secured with the use of hydrochloric acid, lu some 
cases there is a swelling, the most marked increase in total volume of unhem- 
olyzed cells and stroma being 44 per cent, llore frequently only a slight swell- 
ing was observed; sometimes none at all, hemolysis still occurring. This would 
tend to confirm Fischer’s general concept that ceil s.rcliing and hemolysis arc 
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independent processes. In using sodium hydroxide in sufficient concentration 
to cause beginning hemolysis, no significant alteration in cell volume was noted. 

The Ph of the solutions was determined colorimetrically, after pipetting off 
the supernatant fluid, by matching them wdth the Clark and Lubs standards. 
Owing to hemolysis, the reading in some tubes was difficult, and can only he 
considered as approximate. Because of the lack of buffer, the solution could not 
be diluted to decrease the color of the hemoglobin. In the experiments with 
phosphate buffer, dilution could be made, and hence the readings on buffered 
solutions with hemolysis are much more accurate. Tables I and II are typical 
of the results obtained with acid and alkali. 

An experiment with isotonic phosphate buffers (M/7 KH3 PO4 and M/8.8 
Na„ HPO4, 2Ho 0) is shown in Table III. Such experiments show no marked 
variation in cell volume. We are unable to interpret the slight tendency for the 



Fig. 5. — Effect of P,, on the buffer value of the erythrocyte. 

xl 


cell volume to decrease toward the alkaline end of the range, but we have seen 
it in other similar experiments. It wdU be noted that hemolysis increases with 
acidity, alkalinity, and dilution of the salt. 

THE BUFFER VALUE OF THE ERTTBUtOCyTE AND ITS RELATION TO HEMOLYSIS 

It may be noted in Pig. 5 that the addition of cells has considerable buffer- 
ing effect on the phosphate solutions ; this is not uniform at each Ph ; the amount 
of buffering depending on the Ph of each solution, the most marked effect being 
at the extreme acid and alkaline sides of the range. This observation has been 
confirmed in a number of instances. Thus, the experiment in our original paper 
on the effect of acidity on hemolysis has been repeated, and the actual Ph bi 
each tube has been determined colorimetrically after centrifugalizing. Isotonic 
phosphate buffers were used in this case, and the general results as far as hemol- 
ysis is concerned were the same as those previously reported. Small amounts 
of cells can apparently also exercise a considerable buffer power. Thus 1 c.c. 
of isotonic buffer and 0.5 e.c. of 2 per cent sheep cells in a total of 3 c.c. of fluid 
(0.3 per cent suspension) show a marked buffer action in extremely acid and 
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Table I 

Effectt of One-Fiftietw Normal nYDnocHLoRic Acm ox Cell Volume 



alkaline ranges. This is the amount of cells and volume of fluid used in the 
Kolmer teohnie for the 'Wassormann reaction. These experiments were repeated, 
making the total volume 10 o.c. ; the resulting cui've was the same. These four 
curves of buffer value are shown in Pig. 5. 

It is obvious from these curves that the maximal buffering power of the cell 
is not exerted, except at the extremes of acidity and alkalinity. This means 
that in the buffering which occurs at ordinary ranges all the cell buffers are not 


Table III 

ErrECT OF Isotonic Phosphate Buffers on Cell Volume and Hemolysis 
Each Tube contaiaa 5 c.e. of buIFcr and 5 c.c. of cell suspension 
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available, Avliile aiiotlier source can be made effective as the acidity or alkalinity 
increases. The most important cell buffers are the bicarbonate and cell proteins. 
The eeU phosphate is apparently of little importance. It would seem most likely 
that the proteins of the cell are responsible for the peculiarities of the buffer 
cun'es, and fonn the final reserve. The relative importance of hemoglobin and 
stroma protein cannot be determined. However, Van Slyke, Hastings, and Neill 
have calculated that for oxygenated blood the hemoglobin was responsible on an 
average, for 76.0 per cent of the total buffer value, and the bicarbonate for 6.9 
per cent of it. In reduced hemoglobin the figures were 73.3 per cent and 9.0 
per cent respectively. This work involves the assumption that the confinement 
of hemoglobin within the red cells does not alter its buffer value in the system. 
The relative preponderance in mass of hemoglobin over protein in the stroma 
suggests also its predominant importance. 

The similarity of these curves of buffer action to the curves showing the 
action of acid and alkali in causing hemolysis suggests the possibility of a causal 
connection between the two. It might be postulated that the change which 
takes place in the hemoglobin, and possibly also in the stroma protein in an 
attempt at buffering the solution so alters these proteins that the hemoglobin 
stroma union is rendered unstable. It should be recalled in this connection that 
it would be possible by increasing the acidity of the solution to carry these pro- 
teins past their isoelectric points, and thus reverse their charges. This could 
not be done by putting them in more alkaline solutions, since they are normally 
on the alkaline side of their isoelectifie points. But again it has been shoivn 
that the cell is much more easily hemolyzed by acids than by alkalis. 

VISCOSITY AND BIOLOGIC HEMOLYSIS 

Assuming that the red cells, amboceptor, and comijlement unite during the 
course of the biologic hemolysis, it seemed reasonable to ns that the resulting 
state should represent fewer particles, and consequently should have less vis- 
cosity. On the other hand, an increase in the hydration capacity of such a sys- 
tem would lead to an increase in viscosity. Therefore, it is evident that the 
resulting viscosity would probably depend on the balance of these two phenom- 
ena. 

Viscosity determinations were made on each of the components of the 
biologic hemol 5 ’’tic system, separately, and combined. The apparatus used was 
that designed by Hess, which has certain advantages, owing to the horizontal 
position of the capillaries which elimmates the influence of specific gravity, 
and, since the water and the colloid are tested simultaneously, there is no need 
for temperature corrections. The differences between combinations of the three 
reagents and complement alone were so slight, however, as to make it impossible 
to draw any definite conclnsions. 

THE HEMOLYSIS OP AGAR HEMOGLOBIN COMBINATIONS 

In onr previous paper, we discussed the relationship of hemoglobin and 
kaolin combinations to their union and dissociation. We have also obtained 
similar results by substituting an emulsoid, such as agar, for a suspensoid like 
kaolin. 

An agar jelly was made of 12.5 gm. of agar to 1000 c.c. of 0.85 per cent 
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sodium chloride. The agar was cooled to just above the point of solidification, 
and to each 100 c.c. was added 20 c.e. of phosphate buffer of known Pn, and 10 
c.c. of hemoglobiii sohitio^i made by bemolyzing washed red blood corpuscles in 
distilled water. zVfter the agar-faemoglobin mixtures had cooled, they were 
ground in a mortar at room temperature as finely as possible, and allowed to 
stand overnight. Tlicy were then washed in isotonic sodium chloride solution 
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until the sohitiou was nearly clear. Two grams of agar particles were then 
added to 20 c.c. of buffer phosphate .solution in a test tube, and the process of 
hemolysis observed. TJie amount of hemoglobin released was graded approxi* 
mately hy matching the tubes from 1 to 4. The two buffers of highest acidity, 
that is, Pji 4.4, and 5.5, were acid enough to change the hemoglobin to dark 
brown. There was no discharge of pigment, and hence these bulTcrs could not 
be used. 

It will be seen from the results in Table IV that there is a distinct tendency 
for the hcmoglobiu to .separate from the acid mixtures when they are placed 
in ailvaline solutions, and from the extremely alkaline mixtures when placed in 
acid solutions. The mixtures which were originally near the neutral point, like 
the hemoglohimkaoliu mi.xtures previously described, and the red blood cor- 
puscles themselves “lieinolyze” in the presence of botJi acid and alkali. Fischer’s 
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experiments -with combinations of fibrin and earmin are of great interest in this 
connection. 

These findings are somewhat analogous to those of Kosaka and Seki with 
the cells themselves. They believe that the corpuscles which were most strongly 
charged negatively were most easily dissolved in acid, and that the least power- 
fully charged dissolved most readily in alkali. 

The results in our experiments apply to other cells as well as to the red 
blood corpuscles. Thus, Fig. 6 shows the relation of acidity and salt concentra- 
tion to the discharge of the pigment from the cell of the red beet. The curves 
are strikingly similar to those observed in the case of hemolj'sis and the disso- 
ciation of hemoglobin-colloid complexes. They were secured by placing cubes 
of beet in buffer phosphate solution and diluting the mixtures up to varying 
degrees. The exact location of the pigment in the beet cell has not been care- 
fully worked out. The best information appears to be that some of it is present 
in the vacuoles, while another portion may he bound to other constituents of the 
protoplasm, or even present in crystalline form. 

CONCLUSIONS 

1. Under the conditions of the experiment described, hemolysis by hypotonic 
solutions is accompanied by swelling of the cell mass, while hemolysis by alkali, 
complement and amboceptor, saponin and sodium oleate shows no change in the 
cell volume. Hemolysis by acid may or may not be accompanied by swelling. 

2. The cells have considerable buffer power; it is not the same at every Phj 
but is greatest at the extremes of acidity and alkalinity. This suggests a com- 
bination of acid and alkali with an additional buffer substance in these parts of 
the range, and it is suggested that this combination may play an important part 
in rendering the hemoglobin-stroma union unstable in these zones. 

3. Viscosity determinations on the components of the biologic hemolytic 
system show no significant change during hemolysis. 

4. The hemoglobin and agar mixtures show a certain similarity to the cor- 
puscles in their behavior toward acid and alkali. 

5. The discharge of pigment from the cell of the red beet under the in- 
fiuence of acid, alkali, and salt is in many respects similar to loss of hemoglobin 
from the red cell or from the hemoglobin-colloid complexus. 
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LABORATORY METHODS 


A METHOD FOR INSTANTANEOUS PHOTOillCROGRAPHY OP THE 
SION CAPILLARIES* 


By Ceiables Sheard, Ph.D., and George E, Brown, M.D., 
Rochester, Minnesota 


T he clinical investigation of the capillaries of the skin has opened up a new 
field of vasonlar research which may be of value both from physiologic and 
clinical standpoints. In health and in certain diseases these studies have en- 
larged our knowledge of the distni’bances which take place in tjiis important 
part of the vascular field. Capillary studies have been directed toward defin- 
ing form, size, tonus, flow, and reaction to stimuli. "While many of those stud- 
ies relative to size have been of a quantitative natui’e, employing the eyepiece 
micrometer, stiU considerable error has existed, and permanent and accurate 
records have been lacking. This has been true particularly in obtaining ac- 
curate data relative to the capillary caliber. The quantitative determinations 
of the caliber in these vessels may be useful as on index of capillary tonus and 
permeability, for Krogh has shown that permeability and dilatation of the 
capillaries are directly related. The capillary response to various agents, as 
ivell as data on measurements of the visible capillary loop or loops, can be 
more accurately determined from photographic records. The number of func- 
tioning capillaries for each unit area can also be made a matter of record, thus 
securing a quantitative inde.x of the metabolic activity of the skin. The detci'- 
mination of the capillary flow is likewise of importance. It is possible that a 
method may be worked out for determining this more accurately than the 
present methods permit, whereby the passage of the leucocyte can be imaged, 
timed, and measured by means of multiple photographs. 

DIFFICULTIES IN THE PHOTOMICROGRAPHY OF THE SKIN VESSELS 

Several workers have attempted to utilize a praetical method of photo- 
graphing the vessels of the skin, but there have been certain fundamental 
errors and difficulties involved which have prevented their further application. 
Little light is needed to make the capillaries microscopically visible to the 
observing eye. The problem from the photographic standpoint, however, is 
much more difficult, owing chiefly to (I) inability to get sufficient light re- 
flected from the capillaries and returned to the photographic plate or film so 
that photomicrographs can be obtained in a fraction of a second; (2) with 
longer exposures, of the order of a few seeonds, the difficulty of preventing 
mechanical movements of the Anger or apparatus, and eliminating the action 

.•Received for publication. I>ecember 26, 1924. 

Trom the aiayo Clinic, Rochester, Minnesota, 
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of heat and actinic rays on the vessels; (3) the impossibility of preventing 
slight rhythmic movements dne to arterial pulsations and (4) the difficulty 
of coordinating the eye and plate focus. 

Preliminary experiments* demonstrated the inadvisability of endeavoring 
to overcome difficulties (2) and (3), and indicated that success in instantane- 
ous photomicrography of the capillaries ivould result only through the use of 
intense external illumination, so filtered as to remove heat radiation, and di- 
rected at such an angle as to throw the light reflected by the surface of the 
skin out of the path of the light reflected by the capillaries and, in turn, trans- 



© 



Fiff. 2. — ^Diagrammatic sketch of eiectrical circuit. Ammeter : flxeil resistance ; variable re- 
sistance to throw in parallel with fixed resistance ; switch : and carbon arc. 

mitted to the photographic plate or film. Other difficulties also ai'ise by reason 
of the character of the oil used, the texture of the skin, the presence of mois- 
ture under the oil film caused by sweating, the condition of the cuticle and 
the slight readjustments of focus necessaiy under the higher illumination used 
when photographing. 


METHOD 

The essential pieces of apparatus are shown in Fig. 1. All electi’ical con- 
nections and other similar details, familiar to electricians, are omitted. Fig. 2 
gives a diagrammatic sketch showing the details of the electrical circuit. 

•Sheard. Charles: Instantaneous Photomicrography of the Skin Capillaries in the Liv- 
ing Human Body, Science, 1021. lx, 109-410. 
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The light source is a direct current arc (Pig. 1, a) running at 5 amperes or 
thereabouts during the period of visual observation, with suitable resistances 
(for example, a variable resistance obtained by a carbon rheostat) ar- 



— pt^otomlcrograpli of skin caplliarics (X50). showinF open capillaries. These can he 
determined numerically on the basis of number for each square millimeter of skin surface. 



Flff. -1. — PhotonifcrofiTaph. Nall-folU capillaries (XoO). 


ranged in parallel -with the fixed resistance, so that currents of 25 to 
50 amperes could be used for a few seconds when photographing. Using a 
total magnification of 64 (objective 16 and demonstration eyepiece 4), and 
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employing ordinary Eastman films, with exposure of one-tenth second, the 
liglit being concentrated upon the skin at the nail-fold by means of a suitable 
system of lenses (Pig. 1, c) a current of 20 to 25 amperes has proved generally 
satisfactory for photographic purposes. We have been able, however, using 
either plates or films and higher amperage, to obtain photomicrographs vary- 
ing in magnification from 128 to 10 in from one-tenth to one-hundredth second. 

The lantern should be angled at approximately 45 degrees with reference 
to the plane of the table. By means of a finger rest (Pig. 1) with its upper 
surface so shaped as to permit the angle of the light incident on the nail-fold 
to be slowly changed, the most satisfactory po.sition and angle for photograph- 
ing can be obtained through the elimination of reflections from oil surfaces 
and other undesirable effects. 



Piff. 5. — Photomicrograph. Nail-fold capillaries (X64). Case of Raynaud’s disease, showing- 
large dilated and partially filled loops, taken during the period of cyanosis. 

The construction of the camera (Pig. 1, f) needs little comment. It is- 
made to carry a No. 118 Eastman film, since this size (80 by 105 cm.) enables 
one to record photographically the full microscopic field in the plane which 
the film occupies. The use of a roll of films with six or twelve exposures en- 
ables a series of photographic records to be taken when studying the consecu- 
tive stages in certain pathologic conditions. It is, of course, essential that 
the operator be assured of correct focus at the photographic fi lm at all times. 
This is accomplished in the apparatus which we have assembled through the 
use of a Leitz eyepiece (Pig. 1, d) or similar demonstration eyepiece (magnifica- 
tion 4 X ordinarily used), which allows the major part of the light in the barrel 
of the microscope to pass through the ocular and thence to the photographic 
film, and at the same time reflects a portion of the light to the observing eye- 
piece. Before entering into the routine of taking photomicrographs, there- 
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fore, it is necessary to determine experimentally the position of the camera 
in order that the image as observed on a suitable ground glass plate laid in 
the plane occupied by the film, may be in as sharp focus as is the image seen 
in the comparison eyepiece. When this position is once determined, the 
clamp on the rod supporting the camera is set. No further attention to this 
matter is required except for an occasional check np. However, the illumina- 
tion obtained by the use of large eiuTcnts frequently changes the depth of 
focus, so that refocussing with the slow adjustment screw is required during 
the use of the high-powered illumination. 

The photographic negatives, cut to correct size, are inserted between 
two thin plates of glass in the slide holder of an ordinary short focus projection 
apparatus. Measurements on the calibers and lengths of the arterial and 
venous limbs, as imaged on the screen, are made with a millimeter scale. 
IDiowing the total magnification due to the microscope and the projection 
apparatus, quantitative data can be readily obtained. 

Ihgs. 3 to 5, inclusive, are reproductions obtained from prints made from 
the original negatives. These selections represent average results obtained 
by our methods, and arc taken from a group of nearly 100 cases studied. 

SUMM.IRY 

A method is presented for the successful utilization of pliotoiuicrograpliy 
in the study of the smaller vessels of the skin. Complete mobilization is ren- 
dered unnecessary because of the oiuployment of instantaneous exposures. 
By suitable projection methods with known magnification, quantitative meas- 
urements on the total visible loop and capillary calibers can be obtained with 
a small percentage of error. Permanent records are thus obtained for filing 
or comparative studies. 


AN BIPKOVED STAINING AND DRYING PLATE* 


By H. C. Sweaney, M D., Chicago, Illinois 


C ORPERt described an electric diying bath for staining tubercle bacillus 
wherein the slides were placed in a rack and allowed to steep over a layer 
of sand heated electrically by units composed of fine nichrome wire wound 
around “lavite” cores. We have used these batlis continiiovisly for a great 
many years, but find that in the long run they are rather expensive because 
tile imits frequently wear out and their cost is rather high. Therefore, we 
have been working on a model that has had for its object a reduction in price 
and a more general usefulness. 

The heating is done by four longitudinal nichrome wire coils suspended 
in narrow openings in a transite base. These heating coils are far enough below 
the tr ay to prevent overheating and at the same time give ample circulation 

•From the Laboratorlest of the Municipal Tul«:rcuIosU Sanitarium, Chicago, IJ|. 

Hecelved for publication, October 28, 1924. 

tCorper, H. J.: Jour. Am. Metl. Assn.. 1915. Ixv. 420. 
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of air to furnish an even temperature averaging 110° C. at the level of the 
slide tray. 

An added feature to the older apparatus is the arrangement for diying 
slides at a lower temperature thus obviating any ehance of error in the use of 
blotting paper which is sometimes (too often in fact) used for that purpose. 

The detailed description folloAvs. 

110 Volt A. C. or D. C. Current 
Dimension over all: 

Length 16" Width 8}" Height 61" 

Weight app. 14 lb. 



Fig. 1. 


This apparatus, made entirely of aluminum, transite lined, has been de- 
signed for staining and diying bacteriologic slides. The body contains air- 
circulated heating eoils, regulated by a three-heat switch, by means of which 
the desired temperature is quickly obtained and evenly maintained for any 
length of time. High heat is used for carbolfuchsin staining in tuberculosis 
work, and either medium or low heat for drying. The aluminum plate prevents 
injury to the elements, as it catches any staining solution, dripping from the 
slides. The aluminum slide rack accommodates any number of slides up to 
20, and can readily be removed from the body to wash the prepared slides in 
the sink. A special space is provided for each slide. 



A MICROJIETHOD FOR THE ENmiERATION OF JIICROCOLONIES' 


By F. T. Briedigan and T. M. Chang, Battle Creek, Michig*\n 


usual method of making a bacterial count is by the use of the counter, 
-which is a process of division and multiplication. However, this method 
becomes impracticable when it comes to counting small colonics such as those 
of B. acidophilus, B. bulgarieus, and similar organisms which are of micro- 
scopic dimension and cannot be detected by the iinaided eye. ICopeloff (by 
private communication) says that the usual technic of counting can be em- 
ployed if the acidophilus plates are left in the incubator four or five days 
instead of two as commonly practiced. AYhilc the acidophilus colonies do 
grow larger, to some extent, with prolonged incubation, our experience seems 
to indicate that their size always remains microscopic, and consequently, the 
usual technic is hardly applicable. The difficulty is increased if the agar 
medium is not absolutely clear, for detritus of any sort will cause a cloudiness 
in the medium and will confuse with the time acidophilus colonies when exam- 
ined macroscopically. Therefore, to count microcolonics with any certainty 
requires a definite recognition of the colonies first, in order to exclude all 
the pseudocolouies made of debris in the media, and for a definite recognition 
the microscope is indispensable. It is evident, then, that the enumeration of 
microcolonies can best be done under the microscope, and it is such a method, 
simple enough in itself but hitherto seldom used,f that we wish to describe 
in the following. 

THE METHOD 

By this method, the microscopic field is used as the counting unit corre- 
sponding to the squares of an ordinary countnig plate. Since only the low 
power objective is used when examining microcolonies in a Petri dish, so the 
low power field is the basis of the microunit. The actual area of this unit 
will, of course, vary somewhat with the different makes of the microscope, 
and also with the particular ocular and tube length used, but it can be very 
easily calculated in each individual ease according to either one of these two 
methods: (1) By using a stage niiei'ometer (Hausser's), the diameter of the 
field can be directly read and the area calculated according to the formula 
(a *= TTif), or (2) if a stage inierometer is not available, a Zeiss counting cham- 
ber can be substituted. The checkered square of the chamber (Thoma ruling) 
is one sq. mm. and will not entirely cover the field, therefore, a fine hair 
must be inserted into the ocular to .serve as a pointer, dividing the diameter 
across the field into two sections which can then be easily measured one after 

•Prom thp Bacteriolocic I>il)oratory. Beattie Cieck Sanitarium, Battle Creek. Michigan. 

Received for publication. Eebruar>' 29, 1925 

tProst has used o mlc’roinethod of countlng^ bacterial colonIe.‘< In the examination of 
milk with his mlcroplate technic, but the s.ame method has not boon extcn«ivcl,v nppllr«l where 
vhe macroplate procedure Is followed. 
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the other with the rulings on the chamber. If the second method is used, 
care must be taken to see that the median line of the checkered square 
exactly coincides with the diameter of the field. This can be ascertained by 
sliding the chamber to one side with the aid of a mechanical stage until the 
two corners of the square touch the circumference of the field simultaneously. 
When this position is reached, the median line of the chamber exactly coin- 
cides with the diameter of the field. Then slide the chamber on still farther 
in the same direction as before until the end point of the median line touches 
the circumference of the field, making the first vertical line of the ruling 
tangent to the circumference. Thus, the distance from the end point of the 
median line to where the pointer touches or intersects it can be measured by 
the division of the counting chamber. The distance from the pointer to the 
other end of the diameter can be calculated in the same way, and the sum 
of the two gives the diameter across the field; the area can be worked out 
in the usual way. 

In the same manner the inside area of the Petri dish is measured. The 
area of the dish divided by the unit gives the factor which is the number of 
units contained in the whole dish. With this factor the counting of micro- 
colonies is greatly facilitated. Provided the colonies are very uniformly dis- 
tributed, not less than 50 units must be counted and the average taken. A 
tallying register will be very useful. The latter instrument will register all 
the colonies counted, and this divided by the number of fields observed ■will 
give the number of colonies per unit. The number of colonies per unit times 
the factor equals the total number of colonies in the plate, and this times the 
dilution will give the number of viable organisms per cubic centimeter in 
the original culture. 


REMARKS 

All devices for the counting of bacterial colonies are bound to have more 
or less technical error, and it is particularly true when a count of micro- 
colonies is attempted. This micromethod is far from being perfect, but with 
reasonable caution on the part of the worker, this method ean be used to 
minimize the wide range of probable error, which would be difficult to elimi- 
nate with any other method in the counting of microcolonies. For the best 
result, the bacterial suspension must be thoroughly mixed with the medium, 
and the mixture must be poured into the plate as uniformly distributed as 
possible. The units selected for the counting must be uniformly scattered 
all over the entire plate. If 50 units are to be counted, 25 should be at and 
near the periphery and the other 25 at and around the center of the plate. 

Bearing all the above precautions in mind, several thousands of counts 
have been made with this micromethod with a view to determine the minimum 
units that have to be counted in order to secure a somewhat' constant average 
per unit. Table I gives the results of 2200 counts. In the first column in the 
table each number represents the sum of colonies found in ten fields (10 
counts). In the second column each number equals the total number of 
colonies per 10 units plus the preceding number in the first column which is, 
as above stated, also the total number of colonies per another 10 units, making 
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the miniber the sum of colonies in 20 units. Likewise, each number in tin 
third column represents the total of colonies in 30 units, etc., etc. 

Table T 

- 8 
17-25 
17-30-43 

15-20-31-44-50 
8_1G-25-43-50-.'57 
10-22-31-30-14-50-0 1 
1 0-21-32- 12-54-0^-73-83 
0-12-22-30-37-47-55-07-74 
7-20-:i2-4l-50-60-70~.82-SO-09 

It will be observed that the numbers in the fifth column in Table I agree 
with one another more closely than the numbers in any other column. There- 
fore, in the routine work not less than 50 units should be counted, however, 
the number of units to be counted is secondary in importance. For the best 
results, a uniform distribution of the org«'inisms in the medium is most es- 
sential. 

To facilitate work, such dilutions of the original culture should be made 
as will develop not more than five or ton colonies per unit. (A culture con- 
taining 300,000,000 viable organisms per cubic centimeter is best counted by 
this method with a dilution of 1 .10,000 and checked, if desired, by a lower 
dilution of 1:5,000.) JIovc than that limit will make the counting somewhat 
difficult, althougli with the aid of a tallying register it can be done nicely. 

The microscope (Spcnccr) used by one of us (T.^d.C.) has a field radius 
of 0.0825 cm. when a lOX ocular and the low power objective are used. This 
radius gives a field area of 0.021,382,515 sq, cm. Tlie area of an ordinary 
Petri dish is 65.03897 sq. cm. The latter divided by the field area gives the 
factor which is 3041.67. This factor has been used in counting acidophilus 
colonies and other similar niicroeolonies, and favorable results have been 
obtained. Table II shows the result of a counting of the viable organism.^ 
per cubic centimeter from two acidophilus cultures ■ 

Table II 

Culture A (dil:— 1:1000) 30,436,400 per c.e. 

(dil:— 1:300) 40,080,000 “ “ 

Culture B (tUl;— 1 : 1000 ) 21,861,840 “ 

“ (ilil;— 1;500) 17,125,108 “ “ 


CONCLUSIONS 

1. Microeolonios cannot be counted with any degree of accuracy with 
the usual technie under a hand magnifying lens. A niieromethod is necessary 
for ail approximate enumeration. 

2. A micromethod using the microscopic field as the counting unit fur- 
nishes the worker a clear and definite recognition of the mieroeolonies and 
thus enables him. to make a more reliable and comparatively more accurate 
count, 

3. A tallying register will facilitate the work of counting greatly. 

4. Provided the colonics are faii-ly uiuformly di.stributcd, a count of 50 
fields will give a good average per unit. 



SOURCES OP ERROR IN BLOOD UREA AND NITROGEN 
DETERMINATION* 


By SLiiEB L. Sevringhatjs, ]M.D., and Frances Hipple, B.S., Mendota, Wis. 


I N our experience there are two sources of error in the methods for deter- 
mining urea or nonprotetn nitrogen in blood. Since these are frequently- 
overlooked by technicians doing routine work, precautions are important. 
We have found results too high because of ammonia contained in filter paper 
and also in distilled water from a continuous steam heated still. The ammonia 
in the distilled water apparently varies, although the raw water supply is 
artesian from a deep stratum of sandstone. The distilled water was found to 
contain twice the concentration of ammonia determined for the artesian water, 
due to the concentrating tendency of the still. We have been using as a routine 
the purification of distilled water by percolation through a column of per- 
mutit, as suggested by Polin and Bell.t For this purpose we employ permutit 
M, supplied by the Permutit Co. at a lower price than the high grade used 
for most laboratory work. The only disadvantage of this process is that in 
the place of the traces of ammonia the water contains traces of sodium bicar- 
bonate. Acid or alkali solutions made with this water must be standardized. 

The removal of ammonia from filter paper is readily accomplished by 
rinsing the sheets of paper separately in ammonia-free water three times. 
They are dried on a pane of glass in fresh, outside aii*. This process was so 
laborious that we have searched for a brand of filter paper which could be 
depended on to be free from such amounts of ammonia as might interfere. 
For the determination of urea nitrogen by the Polin- Wu method we frequently 
have to use an aliquot of a 15 c.c. filtrate. The percentage error, due to con- 
tamination -with ammonia, will be largest when the filtrate is small and the 
urea concentration low. For a 15 c.c. filtrate from a blood sample containing 
10 mg. urea N per 100 c.c. a filter paper, which yields 0.0045 mg. ammonia, 
will cause an error of 3 + per cent. We have found only one source for filter 
paper which meets such a standard, using a 9 cm. paper. Eleven varieties of 
paper from six manufacturers were tested. Some samples showed twenty-five 
times this amount, which we feel is a limit of tolerance. Paper of a given 
variety was often variable when selected from different parts of a pack or 
from different shipments. The one satisfactory paper has been Durieux 
No. 121, a French paper distributed by the Palo Co. of New York. Numerous 
samples from a large shipment were found to contain 0.0048 mg. or less of N 
per 12.5 cm. sheet. This paper is said to be free from ammonia due to a dif- 
ferent process from the usual one in filter paper production. 

•From the Chemical Laboratory. Wisconsin Psychiatric Institute. 

Received for publication. March 25, 1925. 

tFoIin. O.. and Bell, R. D-: Applications of a New Reagent for the Separation ot Am- 
monia, Jour. Biol. Chem., 1917, xxix, 329. 
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A third source of error in determining urea nitrogen is the use of too 
much sulphuric acid in precipitating the proteins. New technicians may do 
this, either due to errors in measurement or to faulty standardization of the 
dilute acid solution. The buffer solution prescribed by Folin and AVu is not 
adequate for an excess of acid. 


A SIMPLE METHOD FOR THE ESTIJIATION OF FREE HYDRO- 
CHLORIC ACID IN GASTRIC CONTENTS* 


By Edward Hollander, M.D., New York City 


'T’HE Toepfer titration method is now generally employed for the quantita- 
tive determination of free hydrochloric acid in gastric contents. The 
amount of free acid calculated for 100 cubic centimeters of gastric contents 
is e.xprcssed as the number of cubic centimeters of tenth normal sodium hy- 
dro.xide required to neutralize it. The indicator, dimethylamidoazobenzol, is 
very sensitive to free hydrochloric acid. It changes color when as little as 
0.002 per cent of hydrochloric acid is present. It reacts with organic acids 
only if they are present iu unusually large amounts (more than 0.2 per cent). 
In such concentration, organic acids arc readily detected by their odor and 
by the Uffclmann test for lactic acid, so that their reaction with dimethyl- 
aniidoazobenzol can be differentiated from that given by free hydrochloric 
acid. 

The true acidity (or hydrogen-ion eoneontration) of a fluid can be deter- 
mined accurately only by electrometric methods. As emphasized by Shohl and 
King,' in gastric contents, iu which buffers are present, titration methods 
involve varying degrees of error. These depend upon the hydrogen-ion range 
of the indicator that is used and upon the buffer action of the fluid to be 
examined. However, in clinical work a high degree of accuracy is not neces- 
sary in the determination of the acidity of gastric contents. Considerable 
variations in acidity are found in the same individual in repeated test meals 
on different days. Sueh variations arc due to uncontrollable psychic, sensory, 
and motor stimuli which reflexly affect the gastric secretion. Most clinicians 
are now agreed that the only value in estimating the free acidity of a test 
meal is to determine whether it is within the normal range, or whether 
hyperacidity, hypoacidity, or an.icidity is present. The dcterniiiiation of ab- 
solute values for gastric acidity is without practical importance. 

Iu fractional test meals, the exact determination of the acidity is likewise 
not important. Recent critical studies by Gorham,® KopelofP,® and White* 
ave shown that iu accord with the physiologic experiments of Cannon, 
vjnintzler and others, the gastric chyme after a test meal is not a homo- 
geneous mixture. The acid values of small aspirated fractions do not repre- 
^nt th e acid concentration of the entire stomacli contents. 

Department, Mount SJnal Hospital. New York City- 
received for publication. December 8. 1024. 
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Furthermore, the routine determination of the total acidity of gastric 
contents gives no definite information. The total acidity is the sum, chiefly, 
of the free and of the combined hydrochloric acid. The amount of organic 
acids and acid salts is negligible in cases in which free hydrochloric acid is 
present. A marked increase over the normal total acidity may be due to 
several conditions which are grossly evident. Thus, the hydrochloric acid 
may be combined with blood serum in gastric bleeding, or with duodenal 
fluid in biliary regurgitation, or with excessive amounts of mucus of respira- 
tory or alimentary origin. 

For the reasons given, I have employed the following simple method for 
the determination of free hydrochloric acid, which is sufficiently accurate for 
practical purposes. Dimethylamidoazobenzol has a nuance of color from 
light yellowish pink to deep crimson, depending not so much upon the 

Table I 


CoxiPAKisoxs OP THE Free Hydrochloric Acid ix Gastric Contents Deteemined by the 
Toepfee Method and by the AuthoPl’s Method 


CASK 

TOEPFEK TITRATION 

METHOD 

TEST PAPER AND 

COLOR CHART 

1 

39 

c.c. N/IO NaOH 

40 c.c. N/10 NaOH 

2 

47 

< < 

45 “ 

3 

54 

( i 

00 “ 

•i 

10 

( ( 

10 “ 

5 

02 

( ( 

90 “ 

6 

20 

i < 

25 “ 

7 

15 

i ( 

15 " 

S 

30 

( t 

35 “ 

9 

77 

1 ( 

80 “ 

10 

40 

( ( 

35 ” 

11 

42 

(C 

35 “ 

12 

34 

( c 

35 “ 

13 

5 

(< 

5 “ 

14 

50 

( c 

00 “ 

15 

21 

( ( 

20 “ 


1) In the Toepfer Titration Method 10 c,c. of gastric contents Altered through gauze 
was used for each determination. 

2) In the use of the Color Chart, when the color of the test paper lies between two 
colors of the chail, 5 is added to the value of the lighter color. 

S) The slight variations in these comparative tests are negligible in test meal determina- 
tions. 


amount of the indicator present as npon the degree of the hydrogen-ion con- 
centration of the solution. Bibulous paper is dipped in an alcoholic solution 
of 0.25 per cent of dimethylamidoazobenzol and dried. This test paper when 
dipped into weak solutions of hydrochloric acid gives excellent shades of 
color. The range of color obtained is much greater than that given by congo 
paper. Five colors were selected representing acidities of 10, 20, 30, 40, 50 
cubic centimeters of tenth normal hydrochloric acid per 100 cubic centi- 
meters of water. These colors have been made into a chart similar to a 
Tallqvist hemoglobin scale. 

Procedure . — One end of the indicator paper is dipped into the gastric 
contents and the resulting color is matched on the chart. It is important to 
match the paper immediately, before any evaporation occurs. The examina- 
tion should be made in daylight against a white background. The degree 
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of the acidity is read directly. If the paper matches the deepest color (acidity 
of 50 or more), the gastric conteiit.s is diluted with an equal volume of water 
and the new reading is iiuiltiplicd by two. 

This method is accurate for practical purposes. Its chief advantage is its 
simplicity. It obviates the use of reagents, burettes, measuring glasses and 
other apparatus. The general practitioner, who only occasionally has to 
perform a gastric analysis, usually lacks the necessary materials. In an 
active clinic or a busy office where many test meals must be examined in a 
morning, the titration method becomes time consuming. Also, not infre- 
quently, only a few cubic centimeters of gastric contents arc obtained in the 
lumen of the stomach tube, a quantity too small for titration, but sufficient 
for examination by this method. 
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TECHNICAL UIPROVEJIENTS IN UREA DISTILLATION BY 
FOLINAVU METHOD 


By H. E. Butka, SI.D., and F. E. J^Ieisner, Los Angeles, California 


S INCE tlie introduction of tlie FoUu and AVu method of determination of 
urea in the blood, many technical improvements have been devised to 
simplify the technic of carrying out the test. 

Our experiences with the various methods proposed have led us to develop 
a method which utilizes the good points of several of those already proposed 
together with a few minor modifications of our own. This method has been 
in use in our laboratories for the past year with exceptionally satisfactory 
results. 

The accompanying photograph ilhi.strates the instrument as used in our 
laboratory. AVe would call attention to the important points. First, the use 
of ail ebullition tube, consisting of a short length of glass tubing sealed off at 
one end and inverted into the distilling mixture. 

Second, the small capillary pipette which controls the rate of admission 
of air. 

Tiiird, the water jacket, which condenses the vapor and keeps the solu- 
tion and gas coming in contact with the acid solution cool. 

Fourth, capillary outlet for gases into the acid solution. 

Fifth, aspiration by means of a small filter pump attached to any water 
outlet. 
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Sixth, apparatus held by a single clamp attached to water jacket. 

In operation, the aspirator is turned on until bubbles appear in both 
tubes. Distillation proceeds until only a few drops remain in firat tube. 



There is absolutely no back aspiration of fluid, and instrument requires no 
special attention during the process. 

REFERENCES 

iFolin and Wu.: A System of Blood Analysis, Jour. Biol. Cliem., xxxviii, 81-112. 
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TRANSACTIONS OP THE AJIEEICAN SOCIETY OP CLINICAL 
PATHOLOGISTS, FOURTH ANNUAL CONVENTION, 
PHILADELPHIA, HAY, 1925 

T he proceediags were held in the ballroom of the Benjamin Franklin Hotel, Pluladel' 
phia, Pennsylvania, May 20 to 23, 1925. 

The convention n-ns called to order by President John A. Koltner. The minutes of the 
previous meeting Jia^ang been published, their reading mas dispensed Tvilh. TJie President 
appointed the following members for the nominating committee; Dr. Kobert A. Kilduffe, 
Dr. Harry J. Corper, Dr. Wm. C. MacCarty. No other business being transacted at the 
morning session the timo was devoted to the leading of papeis on the regular scientific pro- 
gram as follows: 

Tho Preparation of Solutions of Dextrose for lutraveuous Administration, by Dr. 
Ralph G. Stillman, Ne^T Yoik City, N. Y. Tins paper was discussed by Dr. F. M. Huatoon. 
and Dr. John A. Kolmev. 

Utilization of Carbohydrates, by Dr. W. G. Karr, PhiladclpUia, Feonsylvania, (By 
invitation.) Discussed by Dr. Wm. G. Exton, Dr. Herman Sharht, Dr. Frank W. Hartman, 
Dr. John A- Kolmcr. Discussiou closed by Dr. W. G. Karr. 

Diagnostic Value of Spinal Fluid Sugai Content, by Dr. W. Parker Stowe, Rochester, 
K, y. Discussed by Dr. Jolm A. Kolmer, Dr. Ward Burdick, Dr. A. S. Giordano, Discussion 
closed by Dr. Stowe. 

Alveolar COj Tension and Acetone in the Expired Air in Acidosis, by Dr. Paul Roth, 
Battle Creek, Michigan. Discussed by Dr. A. 2. Wolodarsky, Dr. W. Parker Stowe, Dr. Prank 
W. Hartman.. Discussion closed by Dr. Roth. 

The Effect of Varied Carbohydrate Food in the Blood Sugar Ooacentratioa^ by Dr. 
Leon Jonas, Philadelphia, Pa. (By invitation.) No discussion. 

WEDNESavv, M.1Y 20, 2 p. ii. 

President Jolm A, Kolmer called tho meeting to order and tho scientific program was 
continued. 

Aids to Urinalysis in a Largo Hospital, by Dr. C. Pons and Dr. E. B. Ivrumbhaar, Phil- 
adelphia, Pennsylvania. (By invitation.) Discussed by Dr. Wm, G. Exton who showed a 
sUde illustrating his method and Dr. Henry Stewart. Discussion closed by Dr. Krumbhaar. 

A Now System, of Duplicating and Placing Laboratory Reports in tho History, by 
Dr. Frank W. Hartman, Detroit, Michigan. Discussed by Dr. E, B. Krumbhaar. Discussion 
closed by Dr. Hartman. 

Value of Method of Keeping Records of Tissue Examinations, by Dr. K A. Turley, 
Norman, Oklalioma. Discussed by Dr. Robert A. Keilty, Dr. Ralph G. Stillman, Dr. A. H. 
Schadc, Dr. James B. Bullitt, Dr. Frank W. Hartman, Dr. Leon S. Lippcncott. Discussion 
closed by Dr. L. A. Turley. 

Valuo of tho Leucocyte Fragility Test in tho Prognosis of Pneumonia, by Dr. C. Pons 
and Dr. E. P. Ward, Plidadclphia, imitation.) Paper read by Dr. E. B. 

Krumbhaar. No discussion. 

A Pica 'for a Standard Method of Determining and Iteporting Hemoglobin Values, by 
Dr. E. Qaicuco Rice, Jr., Wasliiugton, D. C. Discussed by Dr. Stoner, Dr. Carl Spohr, Dr. 
B. B. Krumbhaar, Dr. F. E. Sondem, Dr- John A. Kolmcr. Discussion closed by Dr. Bice. 

A New Typo o£ Instramexit for the Estimation of Jlcmoglobin, by Dr. C. E. Roderick, 
Battle Creek, Michigan. Read by title. 
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The Value of the Icteric ludex in Differentiating Anemia, by Dr. A. V. St. George 
and Dr. A. L. Brown, Hew York Cfity, H. Y. Discussed by. Dr. Herman Sharlit, Dr. Balpk 
G. Stillman, Dr. A. V. St. George. Discussion closed by Dr. A. D. Brown. 

Some Useful Apparatus, by Dr. Alax Sli.aweker, Dover, Ohio. Discussed by Dr. Frank 
W. Hartman. Discussion closed by Dr. Shalweker. 

Clinical Classification of Cardiac Defects, by Dr. Maude E. Abbott, Philadelphia, 
Pennsylvania. Ho (discussion. 

Tho Physiology of the Circulation in Certain Congenital Cardiac Defects, by Dr. B. T. 
Dawson. Ho discussion. 

Thursday, ALvy 21, 9 a. sr. 

The meeting was called to order by President Ivolmer and the scientific program was 
continued. 

A Comparison of Enzyme Actions of Tumors and Hormal Tissues, by Dr. K. George 
Falk and Helen Miller Noyes, Hew York City, H. Y. (By invitation.) Discussed by Dr. 
John A. Kolmer, Dr. Wm. G. Exton. Discussion closed by Dr. Falk. 

Some Enzyme Studies with Desiccated Gonadal Tissue, by Dr. Herman Sharlit and Dr. 
William G. Lyle, Now York City, N. Y. Discussed by Dr. H. Georgo Falk, Dr. John A. Kol- 
mer, Dr. H. J. Corper. Discussion closed by Dr. Sharlit. 

A Double Hydrogen Electrode System for the Determination of Hydrogen-Ion Concen- 
tration, by Dr. George H. Meeker and JD. Bernard Oser, Pliiladelphia, Pennsylvania. (By 
invitation.) Ho discussion. 

Observations on the Dick Test, To.xin Immunization and Scrum Treatment of Scarlet 
Fever, by Dr. John A. ^lurphy, Philadelphia, Pennsylvania. (By invitation.) Discussed by 
Dr. Kolmer, Dr. F. !M. Huntoou, Dr. Herman Sharlit, Dr. E. Clarence Bice, Dr. H. A. Heiso, 
Dr. David Bergey. Discussion closed by Dr. Murphy. 

Pneumococcus Antibody Solution, by Dr. Frank M. Huntoon, Glenolden, Pennsylvania. 
Discussed by Dr. Wm. G. Extou, Dr. A. S. Brumbaugh, Dr. Carl Spohr, Dr. B. A. Kilduffe, 
Dr. A. C. Abbott, Dr. David Bergey, Dr. Eobert A. Keilty. Discussion closed by Dr. Huntoon. 

Autopsy Eeport of Two Cases of Thymic Death During Surgical Operations, by Dr. 
Jessie W. Fisher, Middletown, Connecticut. Bead by title. 

Afvernoon Session, JiLvY 21, 2 p. ai. 

fleeting called to order by President Kolmer, scientific program continued. 

Hormal and Pathologic Basal Metabolic Bate in Obesity, by Dr. Horry M. Jones, Chi- 
cago, Illinois. Ho discus,sion. 

Studies on Blood Cultures with a Special Eeferenco to the “Massive Method,” by Dr. 
Herbert Fox and Dr. William G. Leaman, Pliiladelphia, Pennsylvania. Discussed by Dr. A. 
I. Bubenstone, Dr. John G. Wurtz, Dr. F. M. Huntoon, Dr. Leon S. Lippencott, Dr. H. A. 
Ileire, Dr. B. A. Kilduffe. Discussion (closed by Dr. Leaman. 

A Comparative Study of Liver Functional Tests, by Dr. A. I. Bubenstone and Dr. 
Louis Tuft, Philadelphia, Pennsylvania. Discussed by Dr. Balpli G. Stillman. 

Studies on the Bacteriology of the Urine in Cooperation with Catlieterization of the 
Ureters, by Dr. Eobert A. Keilty, Danville, Pennsylvania. Discussed by Dr. A. H. Sanford, 
Dr. A. I. Bubenstone, Dr. Frank W. Hartman, Dr. H. J. Corper, Dr. A. H. Schade, Dr. 
A. S. G’ordano. Discussion closed by Dr. Keilty. 

A Study of Cases of Acute Leukemia and Acute Mononucleosis, by Dr. B. L. Crawford 
and Dr. Harold W. Jones, PhUadelphia, Pennsylvania. Discussed by Dr. A. I. Bubenstone 
and Dr. W. Parker Stowe. 

Blood Counts in Mississippi, by Dr. Leon S. Lippencott, Vicksburg, 'Mississippi. Dis- 
cussed by Dr. James B. Bullitt, Dr. Ealph G. Stillman, Dr. IV. Parker Stowe. Discussion 
closed by Dr, Lippencott. 

Anisocytosis and Increased Bed Blood Cell Volume with little or no Anemia, by Dr. 
Mortimer Warren, Portland, Maine. Discussed by Dr. Frank W. Hartman, Dr. H. A. Heise. 
Discussion closed by Dr. Warren. 
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TiiunsDLiY, ILiY 21, 7 i». M. 

Meeting^ called to oider by Pxesidont Kolmer ai\d scientific program continued. 

Eeaction After 'TjT^boid Vaccinalion, by Dr. Henry J. Nieliols, AYas)nngton, D. C. 
Discussed by Dr. John A. Kolnicr, Dr. F. M. Huntoou, Dr. A. S. Bj-umbaugh, Dr. Robert 
Kilduffe, Dr. Robert A, Kcilty. Discussion closed by Dr. Xichols. 

Tho Measurement of Cloudiness in Liquids, by Dr. Wm. Gr. Extou, Newark, N. J, DiS' 
cussed by Frofessor Jeromo ^Uexander. Discussion closed by Dr. Exton. 

Studies in Embalming Fluids in Relation to Necropsies, by Dr. John A. Nolmer aud 
Dr, Fled Bocraer, Philadelphia, Pennsylvania. Discussed by Professor Jerome Alexander, 
Mr. Papallo, Dr. A. S. Giordano, Dr. A. S. Brumbaugh, Dr. Margaict A. Miller, Dr. Case, 
Dr. T. H. Boughton, Dr. Ralph G. Stillman. Dr. John A. Kolmer dosed tho discussion. 

Tho Specific Inflammatory Reaction of Immunised Animals (Arthus Phenomenon), by 
Dr. Eugene L. Opic, Philadelplvia, Pcimsyhania. (By invitation.) No discussion. 

Methods of Staiuiag Tubercle Bacilli, bt' Dr. H. J, Corper, Denver, Colorado. Discussed 
by Dr. Eobeit A. Kcilty and Dr. A. II. Sanford, Discussion closed by Dr. Corper. 

President Kolmor then called upon Dr. Maudo E. Abbott who spoko on the Osier 
Memorial. 

Friday, M.\y 22, 9 a. m. 

Meeting was called to oider by President Kolmcr and scientific program continued. 

Sedimentation Rat© of Erjihrocytes, by Dr. H. N. Cooper, ^Yate^ton■n, N. Y, Discussed 
by Dr. "Ward Burdick, Dr. S. L. LubofT, Dr. R. A. Kilduffe, Dr. George Fussell, Dr- O. Ixnvy, 
Dr. il. A. iDlIer. Discussion closed by Dr. Cooper. 

Standardization of Tubcicufin, by Pr. Joseph D. Aronson, Pliiladelphio, Pcnnsj'ivania. 
(By invitation.) Discussed by Dr. John R Ruchcl. 

Bioiichial Spiiochotosis, by Dr. Thomas L. Ramsey, Toledo, Ohio. Discussed by Dr. 
F. K. Lamb, Dr. If. J. Nichols, Dr. O. Lowy, Dt. A. 11. Sehade. J>iscussion closed by Dr. 
Ramsey. 

Saremao in Psoriasis, by Miss Mary Marcus, Philadelphia, Pa. (By invitation.) Dis- 
cussed by Dr. John A. Kolmer, Di. F. L. Buniett, Dr. MaiJha A. Wood, Dr. H. J. Nichols. 
Discussion closed by Miss JIarous. 

Squamous Coll Caicinoma of the Gall Bladder, by Dr. Frank W. llnrtmau and Dr. 
W. E. Johnson, Detroit, Michigan. Discui»scd by Dr. H. N. Cooper, Dr. A. S. Giordano. 
Discussion, closed by Di. Hartman. 

Tho Technic of tho Piaetical Application of the Pathogen Selective Cultural Method, 
hy Dr. A, I, Rubonstoue, Philadelphia, Pa. Discu.'^od by Dr. Herman Spitz, Dr. O. Lowy,, 
Dr. Coheu, Dr. J. J, Mooic, Dr. Stella Gaidncr Discussion closed by Dr. Kubcnsloue. 

Fr.in.AY, M.VY 22, 2 r. ii. 

The society was called to order by President Kolnier Tho leport of the Committco 
on Laboiatory Standaidization was taken up and Dr. Ruth Gilbcit was asked to discu.«s the 
plan. Dr. Sonderu, at tho request of Piosident Kolmcr lead tho pjoposed plan and t!ie dis- 
cussion was* coiithmod by Dr. C. Y. ‘rtnntc, (by invitation) Dr. N. P. CohrelJ, Secretary' of 
tho Council on Medical Education and Ho‘-p»tals of tho American Medical Association next 
discussed tho proposed plau. Tho question was then open for general discussion. 

A motion was made tlmt the soeiely approve the proposition as .a whole .and the com- 
mittce be ready to present to tho business meeting a specific proposal in the matter. Tliis 
motion was seconded and carried. The problem was then discussed by Dr. \Ym. Q, E.vtou, 
Dr, Maude E. Abbott, Dr. Ruth Gilbert, Di. K D. Glares, Dr. H. J. Corper, Dr. J. J. Moore, 
Dr. R. G. Owen, Dr. Warren T. Taughan, Dr. John G. Wurtz, Dr. L. A. Turley. TIio scientific 
progiam was then continued. 

How Can Wo Best Promoto the Objects Cimtained in Aiticle II of Our Constitution, 
by Dr. Hennau Spitz, Naslnillo, Tenno=»see Discussed by Dr. Frank il. Huntoon. 

Suggested Mctliod to bo Followed m Developing a Standardized Courso for Medical 
Tccliiiicians, by Dr. Walter E. King, Detroit, Michigan. Discussed by Dr. R. A. Kilduffo, 
Dr. A. IT. Sanford, Dr. A. S. Brumbaugh, Dr. Robert A. Kcilly, Dr. F. M. Ifuntoon. Discuo- 
sion closed by Dr. King. 
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Tkiday, 22, 7 p. ir. 

On Friday, May 22, at 7 p. ji. the annual dinner was held. A sumptuous menu was 
served. President John A. Kolmer read his address, “Education as a Cure for Present-Day 
Evils in Clinical Pathology.” (See page 891 of this issue.) Dr. George H. Meeker, 
Dean of the Graduate School of Medicine, University of Pennsylvania delivered an address 
on the “Functions of a Hospital.” Dr. M. T. AlaeEachern, Director of Hospital Activities 
of the American College of Surgeons, who was also a guest of honor at the Bochester meet- 
ing presented a paper on the “Edle Played By the Pathologist in Hospital Service.” 
(See page 89S of this issue.) 

Saturday, May 23, 9 a. at. 

Business Session 

President Kolmer. — ^The first order of business is tlie election of new members. I will 
call upon the Board of Censors for their report. 

Dr. A. K. Schade. — ^The Board of Censors has gone over and approved seventy-three 
applications, five being for associate membership and some of these will be active members 
as soon as they can qualify. We have one application here which, if it is acted upon favor- 
ably by the society, establishes a precedent. The applicant is a colored physician who comes 
very highly qualified, vouched for by Dr. Kolmer. Tlie Board of Censors feels that it should 
be brought up separately before the society as a special application. 

President Kolmer. — ^You have heard the report of the Board of Censors, is there any 
discussion of this report? 

Dr. Spitz. — In regard to the application from the colored physician, I am from the 
South. I know one colored physician in clinScal pathology who is about as competent a 
clinical pathologist as I know. I would be the last one to vote against the applicant. Ac- 
cording to our rules an applicant must be a graduate in medicine and a member of his 
local state society. If he can qualify in these respects, I would be glad to vote for him. 

Dr. 0. Loxoy. — I move that this applicant be elected if he can qualify, and I (believe 
he can. 

President Kolmer. — ^I do not know whether the Board of Censors has any data. His 
election tliis morning might bo unconstitutional. 

Dr. Lowy. — I understood that this applicant is qualified in every way. 

Dr. Spits. — This man is not a member of his local state society. He is a member of 
the Kansas State Society. I am frank to tell you that xmder conditions existing below the 
Mason-Dixon line this man cannot qualify because he cannot become a member of the county 
society. 

Dr. Sondern. — ^You cannot bo a member of the American Medical Association ndthout 
being a member of the local society. 

Dr. Lowy. — Can he not qualify .for associate membership? I believe wo would be doing 
an injustice and not furthering our own cause if we kept out competent men. 

President Kolmer. — Tliat is a thought that has occurred to me. He might become an 
associate member. Wliat is the pleasure of the society? 

Dr. Lowy. — I move that this man be elected to associate membership. 

Dr. Spits. — ^I second the motion. 

Dr. So^idem. — It should bo stated why he was not elected to regular membership. 

Dr. Lowy. — ^I accept the amendment. 

President Kolmer. — It has been moved and seconded that wo elect this candidate to 
associate membership, notifying him of the reasons why he could not be elected to active 
membership, all in favor, aye; opposed, nay; order carried. 

Dr. Spits. — I move that all the other applicants be elected to active memborsliip as 
recommended by the Board of Censors. Motion seconded and carried. 

A motion was made that all applicants for associate membership be elected. Motion 
was seconded and carried. 

President Kolmer. — I would like to ask whether graduates in veterinary medicine are 
eligible to the society. I have in my own laboratories two doctors of veterinary medicine who 
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liavo devoted all of their professional career to the laboratory. Tlie training' that they 
havo had in voterinaiy medicine haa been a very good background. I rvould like to ask 
an expression of opinion as to this matter. 

Dr. Spitz . — It seems to mo that if they are qualified in bacteriology; they aio scientific 
men. Section three of the constitution reads: “Associate members shall bo graduates of 
recognized scientific institutions, who havo made valuable contributions to any of the sciences 
relating to Clinical Pathologj*, or whose association with this organization null further the 
objects of this society. . . It seems to me that under that clause the two men mentioned 
are contributing to the welfare of clinical pathology and I should think would bo eligible 
for associate membership in tl\c society. 

President Kohner . — I am going to interrupt the regular order of business in order 
to receive tho report of the Committee on Standardization of Laboratory Reagents of which 
Dr. Huntoon is chairman. 

Dr. Huatoon. — ^Tho Committee on tho Standardization of Laboratory Reagents sub- 
mitted a report at the San Francisco meeting and this was published in tlio proceedings. 
It must havo been satisfactory because I did not receive a single complaint. ireverthelcsS; 
tho committee has been inactive for the past year because there was no further activity in 
that particular Hnej it was only by criticism from the members that we could change tho 
standards set up. I feci that the time has arrived when the committee should bo reorganized, 
not for establishment of standards, but for establishment of approved methods. I want to 
resign as chairman of this committee. I am not in a position to help with these other 
things. Someone who is m very active clinical pathologic practice should be tho chairman 
of such a committee. 

President Kehner . — You have Ucaid the report of tho Committee on Standardization 
of Laboratory Reagents. Are thero any commontsi 

Dr. Loioy. — move that wo adopt this rcpoit and the recommendations bo accepted. 

Df. Kilduffe . — X second tlio motion. 

Tho motion was carried. 

President Kolmer . — \Vc will now proceed with the regular oidor and ask for unfinished 
business. 

Dr. Burdick . — At tho last meeting the matter of creating tho office of president-elect 
was brought up. It may now come up for a vote. 

Dr. Spxtz . — I believe that tho object in that pioposal last year was to follow in har- 
mony with other organizations who have created tho office of president-elect rather than 
first vice-president. I believe it would be a good thing to adopt. I, therefore, move that 
we change tho clause in our constitution that wo elect a president-elect instead of a first 
vico-presidont. 

Dr. Bwrdick . — ^The clause as it stands submitted is to elect each year a president-elect 
and a vice-president in placo of the present custom of electing a first vice-president and a 
second vico-president. This motion has been niadej is the amendment acceptable to Dr. Spitz? 

Dr. SpiUj — This is acceptable. 

President Kolmer . — All in favor of tins motion say aye, coutrarj* nay, so ordered. 

Under unfinished business I will also ask the Executive Committee to submit its report 
on tho examination of tho books. 

Dr. Spits . — Tho Executive Committee examined the books of the treasurer and tho 
vouchors. Wo havo found tliat the books tally mth tho bank. Tliero is a statement from 
tho bank shouTog a balance of $723.48 to the credit of the society. Thero were two items 
of expcmlituro that amounted to a considerable amount, that involved tho expense of our 
secretary to tho College of Surgeons Convention. These tuo trips were undertaken by our 
secretary with tlio consent of tho Executive Board and wo feel that tho thanks of the society 
are due Dr. Burdick for several reasons: first, for his painstaking care in getting up papers 
to bo read before tho jVmerican College of Surgeons presenting tho attitude of our society 
along certain lines, thereby gaining the complete cooperation of tho College of Surgeons as 
expressed last night by Dr. kf. T. MacEachcra; then wo owo our thanks to Dr. Burdick for 
the sacrifices of the valuable time that it takes, not only for such articles and papers, but for 
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tlio time he Jias devoted to the welfare of the society. I move that this society give a rising 
vote of thanks to Dr. Burdick. 

President Kolmer. — You have heard the report of the auditing committee and the 
motion that this society, by a rising vote of thanks, extend to our secretary our appreciation 
of the time and valuable service he has rendered to the society. 

Br. Burdiclc. — I want not only to state my appreciation of your expression, but I wish 
to tell you that all of these efforts are shared by the so-called Denver committee, Drs. Corper 
and Hillkowitz, who have entered very Qieartily into all these activities and have given me 
their support to carry these things along. (Applause.) 

President Kolmer. — ^If it is in order I would like to have a report on the financial status 
of the commercial exhibits in connection with the convention this year, either by the secretary 
or by Dr. Duck. 

Dr. Burdick. — Dr. Duck feels tliat it is not an opportune time to make the report. He 
can make the report to mo and wo can announce it at the next convention. 

President Kolmer. — ^M'’o will now continue with the reports of committees. I will ask 
Dr. Corper to report on tlie Publication Committee. 

The report of the Publication Committee by Dr. Philip Hillkowitz was then read by 
Dr. H. J. Corper. 

Report of the Committee on Publication 

To the Officers and Members of the American Society of Clinical Pathologists: 

We submit herewith a report of the activities of the committee on publication since 
our last meeting at Rochester. Some time prior to the Rochester Convention, tentative arrange- 
ments had been made with the publishers of the Journal op Laboratory and Clinical 
Medicine to print the papers read at our scientific sessions. 

During the meeting at Rochester the committee conferred with the editor of this journal 
and closer relations were established with the result that the Journal of L.lbor.VTORy and 
Clinic.ll Medicine became the official organ of the society. A substantial reduction in the 
subscription rate was made in favor of members of the society. 

The scientific papers read at the Rochester meeting have been printed in full in suc- 
cessive issues «f the periodical. A detailed i-eport of the proceedings, together with the 
addresses of invited guests, have likewise appeared in its columns. A special department 
devoted to news items and official announcements of our organization has been placed at our 
disposal. 

We desire to utilize this occasion in giving public expression of our appreciation of the 
courtesies shown the committee and the society by The C. V. Mosby Co., the publishers, and 
Warren T. Vaughan, editor, who have at all times shown a willingness to meet the requests 
made on them. 

We are likewise grateful to them for the abundant space allowed us in the Convention 
Number, girtng' a history of the society and the program of the convention. 

The question of issuing our omi publication has been frequently discussed by the mem- 
bers of this committee, both in person at the conventions as well as by correspondence. 

It cannot be gainsaid that the Journal of Laboratory and Clinical Medicine does 
not in all respects fulfill the ideal of an official organ devoted exclusively to clinical pathology. 
Objection has been made to the admixture of subject-matter which, though thoroughly scien- 
tific, yet is of interest only to a rather limited class of pharmacologists and of no particular 
appeal to members of our society. The lack of an Abstract Department, giving a review 
of current literature in the various branches of our specialty, has also been a source of 
complaint. We leave out of account the rather modest and backstage position our partieipa.- 
tion in the jouraal shows in its make-up, although most of our members, from a natural 
feeling of pride in their society, would like to see us occupy a more conspicuous place. 

On the other hand, the arguments for publishing our own journal are met with the 
cold and cruel facts that it requires money as well as a considerable expenditure of time, 
energy and talent which, alas, in the present young stage of our organization, are lacking. 
All these worries are now ricariously carried by the Journ.vl of Laboratory and Clinic.vl 
Medicine. 
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TLe committee, tlierefore, deems it adrisablo for the picsont to coutinue the arrange- 
ment as bcfoie. Tlio harmonious relations existing bet’oeen the publishers of the journal 
ami the society eiicouiago us into the belief that such rcfoims as above outlined may be 
incorporated in the journal with benefit to its subscribers in increased usefulness and with 
added prestige to tlio American Society of Clinical Fathogolists. 

Piiiur Hillkowjtz, M.D., Chairman. 

Vnsident Kohnvr. — ^You have heard this report of the Publication Committee. What 
is your pleasure regarding it? It has been moved and seconded that this report be accepted, 
is thoio any discussion? 

Di\ SondGrn, — I have heard from time to time that the publishers of this journal fed 
that it has just begun to serve its real function and rvould be useful, not only to the readers, 
but to the owiera as uell. I believe that I speak concctly that they apprcciato what this 
society has dono to benefit the journal. I believe a little diplomacy between our society and 
those who control tho journal will lead to a better arrangement. I would like to suggest 
tliat tho Publication Committee uso its best efforts to bring about a change in the location 
of the table of contents. I do not know of any of tho members that understand tho matter 
better than tho commiltco. 

Pjcsident Jvol)»cr.~Aio there further conrmcntst 

■Dr, Corper. — I nm just informed by Dr. £xton that they Iiavo consented to make one 
important change that wo arc glad to hear about. The tabic of contents is going to bo 
clianged and put on ono page in a better place. 

Prcdidcnt Kolmcr, — I hope the Publication CommiUoo will ask if it cannot be printed 
on tho back page of the journal. 

Dr. Exton . — ^^Vo have been working towards this. 

President Kofmer . — All in favor of accepting this report please say aye, contrary uayj 
BO ordered. i 

I think Dr. Spitz has lofcned to the Executiro Committee a matter relating to {ho 
method of transmitting specimens. 

Dr. Sints. — At tho last meeting, at tho suggestion of several of tlio members, first 
among whom was Dr. Burnett, I presented a proposition tliat the society issue a small 
leaflet in which should bo printed specific instiuctions on how* to transmit or submit speci- 
mens of various kinds to laboratories lor examination. Some concicto c.xamples of the ^Y^ong 
way to submit specimens to tlio laboiatoiy’ woio .<.ubniitted by one of the members yesterday. 
This leaflet was to bo issued by the society and through live various members bo reissued to 
tho general practitioneis. Tins matter was left in the hands of the E.xccutivc Committoo and 
referred to Dr. Stone. Wo rcgict Pr. Stono is not hcic. Wo have corres-pouded with him, 
but have not conic to any couclu.sioiis about the paniphlct, I thought it would bo ratlicr 
presumptuous on my part to go ahead with rt. Thinking of the work Dr. Sondeiu was doing 
with his committee, it occurred to me that the work might intpila]!, therofoie, wo would ask 
for further time so that the two committees might get togcthci on the pioposition. 

Prci>idcnt Kolmcr. — Ha\e you a motion to make? 

Dr. Spitz . — I move that the Executive Comnuttco he giantod further time. 

Tlie motion was .seconded. 

Dr. Sonder^i. — The United States Postal Laws stato that any specimen that contains 
materials tliat have to do witli commmncable diseases cannot be transported through the 
mails except upon receipt of a special permit from the postal authorities to receive this 
package. In recent applications for approval of laboratories it is stated that the applicant 
.‘'hould, or must have a permit of this kind. 2Cow this was put into the laws .‘.ome jears ago 
and for some time, at inegular intervals, I made application to tho Po'-t Office Department 
for a poniiit of that kind and s-ometimos rt was arknowledgod and sonietinios it was not, 
but I never received the peiiiiit. Wlieii Dr Ilufiert Work iweame Postmaster-General, I 
applied for this permit and received it in forty-eight houi-s. As tlie po.'tal laws call for 
this, it might oasilv become one of the fniictn-ns of the lociety. It has to do with this very 
committco ami I tliink some communication sliouhl be had with the Po^tinasfer-Gciicral 's ollke 
S'*! that it might not be so difficult to obtain those spociiuens that we do icceivc by mail. 
This committco might do something to liflp along this line. 
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President Kolmer . — AVould that have to be a general ruling from the Postmaster-Gen- 
eral's office? 

Dr. Sondern . — ^It is a permit that is issued in Washington; it comes through with the 
mail. Many laboratories lack this permit and the material is delivered to them just the 
same. I think we all want to try to live up to the law. 

Dr. Exton . — It would be a good thing to clear this up, I second the motion. 

Dr. Cooper . — ^In order to obtain that approval it was first necessary to get tlie permit 
from the general post office; it took only about two weeks to get the approval. 

President Kolmer . — It is a very important question. Everything may work along all 
right for years, then something may go wrong. I will take it upon myself to request the 
chairman of that committee to look into the matter. 

Dr. Sanidern . — ^Under this same law these specimens have to be packed in a specific 
way; these rules should be mafio in this leaflet as well. It is an outrage the way we some- 
times receive specimens by mail. Specimens of tuberculous sputum are received in terrible 
condition. 

President Kolmer . — It is really a matter of first rate importance. The motion, I think 
is understood now with the two amendments and the amendments accepted. All in favor 
say aye; contrary, nay; so ordered. Before proceeding with the business in order, an addi- 
tional application for membership has been made and endorsed by the Board of Censors. 
Is it your wish that we accept this applicant? All in favor say aye; contrary, nay; so 
carried. We now come to the report of the committee on Laboratory Standardization, Dr. 
Sondern. 

Dr. Sondern . — Your committee has taken into consideration every criticism and every 
suggestion when the subject was discussed yesterday and I think that the members of the 
committee are in accord with the one very good suggestion that this resolution be presented 
and that a good deal of discretion be allowed the committee. Therefore, I have abbreviated 
the report that was printed. 

President Kolmer . — When you have heard this report of the Committee on Standardiza- 
tion of Laboratories, I will entertain a motion. 

Dr. Stillvian . — I move that this report be accepted and time extended to the committee. 
Seconded. 

Dr. Lowy . — May I suggest that the doctor be licensed in the state where he is practising? 

Dr. Exton . — I certainly think this committee has gone into the matter in the right way. 
The report is a very fine and practical one. I would like to add an amendment to it whereby 
the committee be empowered to confer with similar committees of the Amefiean Medical 
Associaiton and the American College of Surgeons and any other associations that are inter- 
seted in the subject of clinical pathology. 

President Kolmer . — ^Is there further discussion? There are t\vo amendments. 

A voice . — ^I would like to know how this might apply to hospital laboratories. 

Dr. Sondern. — 1 believe that this system of approval should apply to any laboratory. 
A hospital laboratory may be different from a private laboratory, but practically I know of 
no hospital laboratorj' that does not undertake the same functions as a private laboratory. 
You can submit a specimen of any kind to any hospital laboratory that I know of and receive 
a report just as from any other laboratory. That being so, I do not see why a hospital 
laboratory should not comply as well as the other laboratories. 

Dr. Spitz . — That point is so intricate I think we ought to discuss it somewhat. Take 
my situation; my private laboratory is situated in an office building just one block from the 
hospital where I suiierviso the laboratory work. The teclmicians in each laboratory are 
equally competent. I divide my time between the two laboratories. Would I be required 
to be inspected twice and would I be required to pay two fees for the examination? I know 
of one clinical pathologist who lives in New York City who looks after three hospital labora- 
tories. In that case would that man be expected to undergo three examinations in addition 
to his private laboratory and would he be expected to pay three fees? If I am a good 
pathologist in my private laboratoiy', why should I not be equally competent in my hospital 
laboratory a block away? It seems to me that one examination should suffice for both. 
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Dr. Lamh. — I have five laboratories. I can say further that no on© of them is com- 
pleto; tahen all together they are complete. For instance, all the tissue work for the five 
hospitals is doJJO at quo hospital j no one hospital is fully equipped. Should the examination 
apply primarily to the laboratory or primarily to the man who is responsiblet 

Dr. Hcrtman. — This is a very important question. Wo arc not trying to standardize 
only tho private laboratories. I do rrot think that is of as much interest to us or to mem- 
bers. It should point more to tho hospital laboiatory than the private laboratory. Dr. ilac- 
Eachern brought out tlus idea; he thought that individual laboratories scattered through the 
hospital were not under competent supervision. The committee apparently thinks we should 
not go too far in tho idea of lettiug a man spread himself out to too many laboratories or 
too many hospitals. 

Dr. Giordano. — I am in somewhat tlie same situation. T work in two hospital labora- 
tories and I am busy enough in looking after two. As it is, it is very difficult to be in both 
places. There should be a limit as to how many hospitals a man can handle. One should 
be licensed in the state where one is practising, but so far I have not applied for a license 
in Indiana. There should bo a time limit of one year to get a license. 

Dr. Kilduffe. — While it is very intricate and very complicated wo ought to avoid what 
Dr. Huntoon mentioned yesterday. As I undcistand tho proposal of this endeavor to survey 
tho laboratory situation, it was to suney it as a ivholc. I do not think we should go forth 
primarily to standardize the hospital situation or primarily to improve the private laboratory; 
our aims should bo an approval of laboratories in general. They should include all labora- 
tories which are engaged in tho diagnosis, treatment and management of disease. It ia 
not going to bo settled in two or three minutes. It is a very difficult situation to see how 
laboratory activities can be spieaJ over a tremendous territory and bo correctly attended to 
evcrywhcio. Every laboratory should have a certain minimum amount of equipment. 

Dr. MilUr, — I have a frieud who is licensed in one state, but she has recently moved 
to another state. Site is not going to stay more than a year or two and does not want to 
pay tho reciprocity fee for that short time. In the meantime slio is fully qualified to do all 
types of woik which she is handling. At the same time, her laboratory would not bo approved 
because she was not approved. It seems to mo that some technical point might be passed over 
iu such a case. 

Dr. ExtOTX. — It seems to mo that the fact has been lost sight of that this report gives 
merely basic recommendations that arc considered worth while in the matter of standardiza- 
tion. Tho idea of tho standardization is to give good service and tlie committeo that will 
have cliargo of this can bo expected to uso wisdom and discuetiou. I do not tliink there 
was any attempt made iu this lepoU to put hard and fast niles to our laboratories. 

Dr, Sondera. — I do not think that it is possible to make any hard and fast rules. I 
think that when tho committeo functions it will have to take into consideration merits of 
each individual case. Wiero a man has charge of several laboratories I do not think that 
the inspection or whatever is decided on, should be considered as a separate examination; 
but I do think that all tho laboratories with which he is connected should bo inspected .and 
then all considered ono pioposition. Some laboratories aie extensive, others very simple. I 
think all this must necessarily be left to tho committee that will have this matter in cliargc. 

Dr. Spitz. — 1 have the utmost confidence in the integrity of this committee. I raised 
the question at the rcjquest of several members so that wc could get a public clarification of 
that point. Some weio a littio bit dubious of the examinations. I am fully aware of the 
purpose of the committee and in addition to everything that has been said, I want to remind 
tho members that this proposition is voluntarj' wndcr tho present system. 

Dr. Martin . — It is very important that some such standardization may bo had so that 
laboratories and men in charge that are not so qualified may bo pointed out. 

President Eohnicr. — Thcic is one additional point; that is the requirement tliat the 
applicant for a certificate of approval must be a graduate in medicine. What is the status 
of the Ph. D.f 

Dr. Soiidcm. — Tho committee did not take this into consideration at all because up to 
the present tho appioval of laboratories is to bo confined to tho membership of this a.sdocia- 
tion. Now as cveryoue who is a member of this society must bo a graduate in medicine, 
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did not take into consideration the laboratories run by nonmedical graduates. I know of 
a number of splendid clinical pathologists that are not graduates in medicine. I \YOuld 
suggest that we leave that to further development and the many questions that will arise 
that your committee will have to deal with. They will have to come to you often for advice 
and counsel and recommendation and resolutions on the many, many questions that do not 
occur to us now. I would like to see this thing started and next year the committee will 
have quite an elaborate report for you. 

President Kolmer. — 'KVe may now place the report for action. There have been, however, 
two amendments, one stating that the applicant for ajrproval shall be licensed. 

Dr. Low-y. — I think that this was discussed here yesterday, but since the committee has 
seen tit to reintroduce the question of licensing, they should further confine it by stating wirere 
the applicant should be qualified. 

President Kolmer. — I presume that this is one of the matters that we will leave to the 
committee. I believe it was Dr. Exton wiio also otfered an amendment to the motion that 
this committee be also authorized to confer and cooperate with the officers of other organi- 
zations engaged in similar endeavors, among which the American Medical Association, the 
American College of Surgeons, and the American Public Health Association were mentioned. 
Might we incorporate this as an amendment or may we leave it to the committee? I tliink 
we may very easily leave this to the committee. The report of this committee stands as 
presented. All m favor of accepting this report will please say aye; contrary, nay; so ordered. 

Now' I believe this brings us to now business. It has been suggested under new business 
that a committee be appointed to cooperate with a similar committee from the American 
Eoentgenologic Society for the adjustment of problems conrmon to both. 

Dr. Sondern. — The association of the x-ray laboratory and the clinical pathologist came 
about when both of these specialties were young. I remember well, years ago when radiology 
first came in, I thought that it was going to be one of the functions of the clinical pathologist. 
As a matter of fact, I succeeded when I was ui Berlin in actually bringing the first x-ray 
macliine to America. We as clinical pathologists are no longer associated more closely with 
the roentgenologist than we are with any others and I do not tliink that in tliis modern day 
there is any need for any association with roentgenologists to fuifher the purposes of this 
society. I would like to express my disapproval of complicating our functions in any such 
manner as has been proposed. 

Dr. ExtM. — I move it be tabled. 

President Kolmer.- — 'Is there any further discussion? I will take the suggestion that 
has been made and place the matter on the table. It has also been suggested that a com- 
mittee be appointed to consider the matter of standardization of laboratory procedures. I 
think this is a splendid suggestion. 

Dr. Burdick. — Tliat was suggested to me by a member and I told him I would call 
your attention to it. 

Dr. Spitz. — As I suggested in ray paper, the third object in Article II is to establish 
uniform standards in laboratory work. I do not think that uniform standards are desirable. 
If we say that a certain method is better than others we remove the incentive to further 
research according to the second object of Article II, and I suggest the term optional stand- 
ards. We may have more than one procedui'e that may give equal results. iWe can arrive 
at the same result by two or three different methods. I think the term optional standards 
should be used and two or three methods that are desirable, available and accurate be allowed 
to be used. Personally I prefer the Zichl-Neelsen method for tuberculosis. I think I can 
find tubercle bacilli by my method just as quickly. These other methods are equally as good. 
It should be left to the individual as to what jnethod he prefers. 

Dr. Extor.. — ^I would, therefore, suggest that the Committco of Reagents as it is going 
to be reorganized, deal with the whole question of laboratory methods, including reagents, 
and I thbik Dr. Spitz’s point was very well taken. Approved methods are what we have 
in mind. That would cover this optional idea. This committee’s functions should be broad 
enough to include apparatus. Some day the society might publish a book having all of its 
ai)proved methods. I, therefore, malre a motion to the effect that the committee be organized 
to deal with this matter and report at the next meeting. Tlie motion was seconded. 
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President Kohner . — It is uow open for discussion .uni further comuieuts. It is passing 
over a big burden to the conwuittco to glioulder this enterprise. I believe it is a matter of 
first rato importance, particularly if the tommittco can get the cooperation of the society. 
This is dono by the chemical societies with eonsidciablc profit to its members. The com- 
mitteo will havo a voiy important task. 

Vr. Heirtman . — I agico with the chairman that this is an extremely important subject, 
aird gettirrg more and more so. Wc at least ought to have these procedures listed and I am 
coming to the opinion that the report ought to rncludo something about the metliod as to hoiv 
this procedure should be accomplished. We ^rould have a list of what we approve and let 
people know of what ^YG approve. 

PrewdCHt iCoimer. — I will put the irrotion now to vote. All in favor say ajej contrary, 
nay; so ordered. 

The American Society of Clinical Pathologists already havo in operation a bureau for 
aiding institutions rn securing the services of a pathologist. This can be developed into a 
department of great service. My special purpose is to ask for an o.vpression of opinion of a 
bureau for the registration of laboratory technicians; a bureau to which a technician may 
apply; a bureau to which we may refer. I tliink this can be developed into a bureau that 
would be of conaiderablo service. It is now open for any expression of opinion. 

i?r, Burdicks — ^WitU xcfcrencc to the machinery already set up, at the suggestion of Dr. 
Kilduffe some si.v mouths ago we started this Service Bureau and at that time I sent a postal 
card to some nine hundred Class A hosprt.nls of one hundred beds and over, apprising tlrem 
of this new dcpartniout. I have about twenty requests from hospitals aud possibly as many 
from clinical pathologists and I have reason to thiak that wo havo probably placed ono or 
two clinical pathologists in positions through this bureau. It rs a thing which should be 
brought to your attention and should be developed. 

JDr. Sondern . — I move that this matter of registration of technicians bo referred to the 
E.xocutivo Conimittoo witlr power. IXotion was seconded. 

Dr. Hartman , — The American Society of B.icteiiologjsts has sueli a bureau and I have 
tried onco or twice to use tins .and found it quite unsatisfactory. Tlrese people are always 
out of a job and there is a good reason for therr being out of a job. If this society takes 
up tills matter they certainly should take measures to know the qualifications of people regis* 
tcring with them. 

Dr. Sititc , — ^Jlay I ask an cxprcsstoir of opinion as to ivhothor the society should derive 
any monetary benefit from this burc.au or ta it to be a free servicel Of course, if tho 
Executive Comiuitteo recommends it, it will bo understood that each applicant is competent. 

i'residcnf ^olmcr. — Is there further discussion? If not, I will put the question to vote. 
All in favor that this bo referred to the Executive Coniniitteo with power say ayo; contrary, 
nay; so ordered. 

Dr. Spite . — I brought up a m.attci m my paper that is very close to mv heart and I 
boUcYC close to tiro hearts of other nronlrcrs of the society. Dr. Sondcin in his report, 
mentioned several matters that do not really come under the project of approval of labora- 
tories in tho techuical sense, but come under the matter of tho moral methods of the indi- 
vidual. I might refer specifically to the matter of splitting of fees. I do not soo wliero 
this would really come under the proMsron of the standardization. Wo havo in onr consti- 
tution the clauso that the code of cthiis of the American Medical Association is our code. 

I have gone over this code of ctincs; I have read it time and again. TJieie are a number 
of factors in that code that are not applicable to this society. It scems to me that there 
aro many things that should be incorporated in a code of ethics that will cover our rcha- 
tionship, not only with one another, but mth the physicians at large, uith our tcclinical help 
and association with hospital connections and also with the public. The time has arrived 
when this society should have its own code of ethics which can clearly state just exactly 
what our attitude is on many of these problems. With that thought in view I made the 
pioposal. I now move that you appoint a committee to seriously cous-idor this matter of 
adopting and endorsing a special code of ethics to cover this society. TJic motion was seconded. 

Dr. Sondern . — I move an amendment to this motion now that the propo-^ition be handed 
to our comniittoc on revision of by-laws- 
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Dr. Kildiiffe . — second the amendment. 

President Kohner . — Is tliere furthei' discussion? It has been moved and seconded that 
we refer to our Committee on Constitution and By-Laws the matter of drawing up a code 
of ethics for the American Society of Clinical Pathologists. All in favor say aye; contrary, 
nay; so ordered. 

Dr. Moore . — There was some criticism that our society was not cooperating with the 
American Medical Association. Dr. Colwell would like to have this society act as the 
inspectors of laboratories for the standardization of laboratories by the American Medical 
.[Association. You know the American Medical Association is composed of units. As the 
Association has a Hospital Committee which acts on the hospitals that are approved, I 
would like to have a member of this society in each state if possible become a member of 
this Hospital Committee; and that member could act with him through the committee in 
standardizing the laboratories. He feels that every man in this organization is capable 
of being inspector. He also wishes a minimum standard of laboratories to be drawn up 
by this organization to be given him to use in standardization of laboratories. We thought 
it well to make a little closer cooperation, but I tliink that Dr. Colwell was elected a mem- 
ber of this organization today, so that there will be no trouble in getting cooperation. The 
next thing we have to do is control entirely the Committee of the American College of Sur- 
geons. Tliere was a point that was brought up yesterday in regard to the free Wasser- 
manns being done by the state. In Illinois we have an Illinois Laboratory Association 
recently started. The question was brought up at our Tuesday meeting this week how we 
could stop free Wassermanns from being done by the state where the patients were being 
charged by the physician for the service. The state was doing it for two purposes: to con- 
trol the contagion and to give a lower service to the patient. Neither purpose has been 
fulfilled. I found out that in Illinois, instead of controlling the sj’pliilitio contagion they 
simply have the state examine the Wassermanns by numbers. I asked the director of the 
laboratoiy why they were using this method. He said that they wanted to know how many 
positive and how many negative Wassermanns there were in the state. I am sure that 
every laboratory in the state would be very glad to cooperate with the Health Department 
and send them a report each year or each month of the Wassermanns done in that particular 
laboratory. A motion was passed that every Wassermann done by the state have the name 
of the patient and address and that this be sent back to the doctor. We should have a 
notice sent to the patient tliat this Wassermann was done at the expense of the state and 
is public property and that this was done free and there should be no charge on the part 
of the physician. 

President Kohner , — You brought up three or four subjects. In order to clarify the 
matter and expedite our consideration, submit them to us in the form of a motion. 

Dr. Moore . — ^I would move that we would cooperate with the secretary of the American 
Medical Association as closely as wo can in his inspection and standardization of laboratories. 

Dr. Stillman. — 1 second the motion. 

Dr. Splits . — That point is already covered by a motion by Dr. Exton that we appoint 
a committee to confer with the different organizations. I beliei’e the committee already has 
this function in view. 

Dr. Exton . — I think under the circumstances it would be a good plan to put it in the 
form of a motion and put it to a vote so that they have a better standing when they come 
to these conventions. The motion is that the committee which is in power to proceed with 
the matter of standardization be empowered and instructed to confer and cooperate with 
the authorities of the American Medical Association, the American College of Surgeons 
and the American Public Health Association with the idea of joining together to better 
the conditions among laboratories of the country. 

President Kohner . — You have heard the motion, is there any discussion? If not all 
in favor will please say aye; contrary, nay; so ordered. 

Dr. Moore . — I would move then that this organization draw up some form of reso- 
lutions to be presented to the state laboratories in regard to the unfair performance of 
Wassermanns. 
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President Kolmcr . — ^Is this motion sceoudedi The motion was seconded. 

Fresident Kolmer . — It is now open for discussion. 

Dr. Spitz . — I would personally, from a selfish standpoint, like to seo the public health 
laboratories discontinue doing 'Wafisermanns. This is a public health problem. "We, of 
course, quite approve of the various mctliods being used by the Venereal Disease Boards 
throughout the country. In my city the public health laboratories aro doing Wassermauns 
and I question whether the evil is sufftcient to overcome the good that they arc doing. I 
know there are a lot of patients that arc iiaviug Wassermanns done by the state that 
could afford to pay a laboratory fee and there are certain physicians who charge patients 
for Wassermanns and send them to the state laboratory, I question whether we ought to 
attempt anything at this time in addition to the other things that wo are trying to accom- 
pUsb. whici; I think aro far more iraportant. I believe it would bo advisable to let that 
particular subject alone. 

Dr. Graves . — I have a strong feeling tliat the laboratory, as such, is being crowded 
out of existence by the public health laboratories. We feel that the performance of Was- 
scrmanns is not a, public health measure. No ethical laboratory worker would refuse to do 
a free Wassennann on someone who could not afford to pay for it. We are cutting down 
the supply of workers by making the field less attiactive to them. In my state there has 
not been a man who has gone juto this biancli of work for many years. The state is faking 
over the entire tiling, I am ready to offer an amendment that wo go on record as being 
opposed to the State Health aud City Health Departments doing Wassermanns on patients 
other than those coming under their direct control. I would like to offer a suggestion that 
wo appoint ono or two counselors in each state to act as a Board of Bocourso for this society. 

Dr. Zou^j . — The fwo Wassermann is of very httlo importance} tho actual danger to 
clinical pathologists is that oveutually, unless that evil is stopped, they will go very much 
further than just doing free Wassennaims. Until this orgaulratlon was formed the clinical 
pathologists had absolutely no standing. In our city they aro giving auay hundreds of tons 
of coal to those who cannot affoid to buy it, but if I were to try to get some of this free 
coal I could not get itj yet they aro doing free Wassermanns for people who can well 
afford to pay for them. Tho State Board of Health in Rliodo Island is attempting to do 
free blood chemistries. They aro infringing upon our right to live. Ono of our reasons for 
being in existence is to make a good fair living. W© will not bo ablo to do this unless wc 
are ivilling to stop all this. 

Dr. Maviy . — think tliis is the biggest subject that has oomo before tliis society. 1 
am from Indiana and our Board of Health not only docs every kind of laboratory test, but 
it adreitiscs what it is doing. Tho head of the laboratory is not a pathologist at all; ho 
is a health officer and the work is all done by technicians. This man goes to county societies 
and asks physicians to send their laboratory work to the state. The free Wassermann is tho 
worst of all these. I believe that unless this evil is combated by this society the future of 
the clinical pathologist will bo very dark. 

Dr. Stter . — ^I just want to endorse uliat tho last two speakers have said. In coming 
through Salt Lake City, I visited tho State Laboratory where cveiythiug is being done, from 
tissues on down. It is in cliarge of a man not fully trained in pathology aud not a graduate 
of medicine. I think it is up to us to take some action to try to curb this state of affairs. 

Dr. Owen, — ^We have the same problem to face in Michigan. I would liko to make 
an amendment that a committee be appointed to take up and investigate tliis whole question 
and report to us at some future lime. 

Dr. Sondem . — would liko to second the amendment of Dr. Owen. This association can- 
not afford to do anything that is contrary to tho interests of public health. I agree with 
everything that has been said. I would the committee that they bo most stringent iu 
their investigations. 

Dr. Keilty. — 1 would like to say a word or two on tho thought that Dr. Sondem has 
just raised regarding any action tliat we may take whicli may seem to bo against public 
health. These public health societies were organized for the benefit of public lieallh. The 
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point lias been raised several times as to the manner of handling this problem. In Penn- 
sylvania there is a state committee and the head of the laboratory of the department is 
also a member. It seems to me that if such an organization of committees of the state 
medical societies n'ere operating through each one of the states they could handle the matter, 
keep the abuse down, and help along on the good side of it. "We ought to bo very careful 
in opposing anything that is for public health. 

Dr. Vaughan . — personally entertain a doubt whether we are justified irr taking the 
stand that because one can afford to pay a fee for a Wassermann one should go to a private 
laboratory. The rriarr who can afford to pay it pays larger taxes than the man who carmot 
afford to pay. I think that what should be objected to is the doing of so-called “routine” 
Wasserniarrns in our state laboratories. 'Wnierever there is a suspicion of sypirilis or out- 
spoken or treated syphilis, I doubt whether wc would gain much in the way of cooperation 
if we try to put any objection up to the health authorities. I cannot see the justice of 
the practice of nrarry cliniciarrs in sending routine Wassermanns done in the same way 
as routine heirrocytologic or urine examuiations to the public health departmeirts. 

Dr. iSc/«rde.-— This question has been thrashed out in Ohio for the last four years. 
Recently a tissue was serrt to the city' labora,tory irr one of the cities in Ohio; the man in 
charge is a bacteriologist and knows nothing about pathology, so he referred it to another 
man who had just arrived irr the city' with very little eiperieuce. He made a diagnosis of 
carcinoma. Fortunately for the patient perhaps, the marr sent him to a surgeon. The slides 
were asked for in this ease and were examined and rrothing malignant was found. The 
nran said that the slide that showed malignancy' was lost. There are a great many evils 
irr this and how to approach them is a question. We, in Ohio, have been on the job for 
four years; it is a hard proposition. We have takerr it up through the local, city, and state 
societies and wo have not arrived arrywhere yet. 

Dr. Laml ). — From the amourrt of discussion on the subject sometliing should be done 
about it. I have had a coircrete idea for some time; that is, to point out how much the 
laboratories are eostbig the state, therr to propose that this service can become self-sustaiuirrg 
aird that in order to do so, Wassermanrrs and tissue examinations should be made only for 
those who cannot afford to pay for them and that irr the case of the Wassermann, for 
instance, the patient himself sigrr a statement saying that he is unable to pay the usual 
fee. The patient could have the service of the state laboratory but he would pay for it. 
I think there is a thought there that will appeal to the state laboratories. I thirrk that 
if it is brought before them that there are hundreds and thousands of dollars of possible 
revenue in the state laboratories they- would see the point pretty quickly. 

Dr. Lowg . — I would like to bring out another poirrt. That is the absolutely unfair 
eonrpetition. We subscribe to a code of ethics which says that we carrnot adver-tise. The 
state dcpar-tirreirt goes further tlian that; it serrds out letters paid for by our taxes and 
competes with us irr an unfair way. All that it wants is to do a lot of w'ork so that the 
director can rrrake a big sliowing. Now it is perfectly all right for this association not to 
do anything which would bo subversive of public health, but pernrittirrg public health 
authorities to do free work that belongs to clinical pathologists is not fair. We must be 
treated fairly by our brothers irr nrcdiciue. 

PrCfideiit Kolmcr . — I am lost in the ir.aze of amendments. I think I recollect the 
original motion, I am sure it was seconded, that the matter be referred to a special conr- 
mittes to be appointed by the President to iirvestigate this subject aird to report back at 
our next convention, I am .sure that all of you will agree that it is a very important 
motion. I hope that we vrill appoint to this committee individuals who will fully' realize 
the importimce of the work laid upon them. All in favor say aye; contrary', nay; so ordered. 

Dr. Burnett . — I have a matter that I would like to take up. Lately several printed 
forms of health examinations have come out in some of the medical journals. The labora- 
torv part of the examination was very inadequate. It seems to me that this matter might 
bo referred to the Executive Committee within this organization to take up this matter 
with the other committees and perhaps make up a minimum requirement for adecpiate labora- 
torv examinations. I move that a committee in this organization be empowered to take up 
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tho matter of the inadequate laboratory examination in the health examination with other 
coQTOittcea that are making up forms for such examinations, ifotion seconded. 

Preddent Kolmer . — This motion is now open for discussiotr. As I uuderstaud it ^Ye 
would place upon our Executive Committee the duty during the ensuing year of dinning up 
what that body would consider a proper scries of laboratory examinations to be recom- 
mended in conjunction with health examinations. All in favor please say aye, eontrarj', 
nay; so ordered. I am ready to leceive the report of the nominating committee. 

Dr. Schadc . — For Piesrdent for the ensuing year, Dr. Fiedcrick E. Sondein; Picsideiit- 
Elect, Dr. 'William G. Exton; Vice-President, Dr. F. L. Buiuett; Secietaiy-Trcasuior, Dr. 
Ward Burdick; Membci of Executive Committee, Dr. Philip Hillkowitz; Member of Board 
of Censors, Dr. George Ives. 

President JiTobner.— You have heard this report, is there any discussrou? 

Dr. 5pifr~Mr. Cliairmau, I move that the repoit bo accepted and all of the nomina- 
tions submitted by tlio noniiu.atiiig committee be elected. Motion secojulcd. 

president Koluicr . — It has been mored and seconded that this society by a standing 
vote elect the olficcis pioposcJ by our nominating committee; all in favor kindly rise. It 
has been unanimously cairied. 

The next subject is tho selection of tho next place of meeting. 

Dr. Sondern. — As it has been customary for tliis association to meet at least near by 
and approximately at tho time of the meeting of the American Medical Association, I uould 
move that the determUratiou of tlic place and time of the meeting be left to tho Executive 
Coiuraitteo with power. Motion seconded. 

J^rcsident Kolmer , — ^You Iiavc Jjeaid tins motion, is theie any discussion? If not, all 
in favor say aye; contiary, nay; so ouleicd. I belicro this teninnatcs tho business of the 
moiaiug. I am not going to be denied the plcasuio of uslienng tJic now Fresident into 
office; that will bo lesoivod for tho aftcinoon session. 

Saturday, May 23, 2 p. 

The meeting was called to order by President John A. Kolmer aud the scientrfic pro- 
giam was continued. Tho papers Mere all read and then discussed as a whole. 

The Clinical Signifleaneo of Anticomplemeiitary Serum, and Spinal Fluids in tho 
Wasserniaim Keactioii (Kolmer Modification), by Dr. A. II. Sanford, Rochester, Minnesota. 

A Standardized Wassermaim Repoit, by Dr A. J. Casselman, Camdeu, Xon’ Jersey. 

Tho Present Status of tho Kolirioi Complement-Fixation Test for Syphilis as Deter- 
mined by a Critical Comparison with Xumcious Other Methods, by Dr. Robeit A. KildulTc, 
Atlantic City, Kew* Jcisey. 

Comparison of Results with Kolmer Wasseimaiiu Method and Kahn Piccipitation Test, 
by Dr. Robert G. Owen, Detroit, Michigan. 

Kalin’s Precipitation Reaction a«; Compared to Kolmer 's Complement-Fixation Test, 
by Dr. A. S. Giordano, South Bend. Indiana 

A Clinical Study of the Kolmer and Kahn Reactions in Syphilis, by Dr. R. D. Kelly, 
Louisville, Kentucky. (By invitation ) 

Tho Moiuceko Reaction as Compared mth the Wassermann in One Tliousand Speci- 
mens of Blood Sera, by Dr. A. M P Saunders, Dunning, Illinois. Paper read by Dr. 
Herman Spitz. 

President John A. Kolinei with a few well chosen words then uvliou’d Dr. Fiedcrick 
E. Sondein into office. 

Dr. Sondern . — I apprcei.ite fully tlii^ honor I am grateful to you for lour oonfi- 
deuce. I will do my bc&t to merit what jou Imvc done. 

You have put bcfoie your officers and representatives two very difficult tasks. The 
more difficult of the two is thi.s con-idiTation of what m proper for Public Health, State, 
Comity and City Laboratories to do in the way of woik and what is not pioper. TJiis is 
one of tile most difficult piQliIenis I know of, but I am going to tiy, with the Iiclp of the 
committee, to sohe it as best we c.iii. I do not think wo eaii sohe it entirely, but wc .aio 
going to tiy to bring you oui best explanation of it. I am '-mious in this jimttcr and I 
nant to a.ssuie you tliat >uur officcis ard going lo do all they ran to carry out ymir 
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in this long interval. I thank you again for this lionor and as I said before, I am going 
to do my very best. 

The scientific program was continued and the papers that iiad been, read were opened 
for discussion. Discussed by Dr. Martin, Dr. A. J. Casselman, Dr. Henry Stewart, Dr. Her- 
man Spitz, Dr. H. J. Nichols, Dr. Robert A. Keilty, Dr. Frank W. Hartman, Dr. B. A. Kil- 
dulle. Dr. John A. Kolmer. 

There being some time left. Dr. B. S. Parks read his paper. The Bactericidal Action 
of Whole Blood as Determined by the Heist-Lacy Method. (By invitation.) 

The meeting was then adjourned. 
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EDITORIALS 


The Philadelphia Meeting 

TN a perusal of the transactions of the American Society of Clinical Patholo- 
gists ’vvliich appear elsewhere in this issue, one ’will gain an excellent 
insight into the character of the agenda. While the purposes of the society 
are knoxvn to any who care to read the constitution and by-laws or the bro- 
chures which have been published by the society, the real test of any organ- 
ization’s value is in its accomplishments in and out of business session. 

During its relatively short existence the A. S. C. P. has already to its 
credit: the evolution of an idea; the gathering to its standard of representa- 
tive men and leaders in clinical pathologic thought; the acquiring of full rec- 
ognition from older medical organizations; and the inception of appropriate 
steps towards the realization of the idea,— the ideals for which the society wa.s 

organized. 
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We need not discuss here the high caliber of the scientific contributions, 
since they will appear later on their own merits, but the journal takes real 
pleasure at this time in congratulating the society on its accomplishments, 
and on its successful annual convention. 

— W. T. V. 


Cholesteroleniia and the Complement-Fixation Test for Syphilis 

D espite the enormous amount of study which has been devoted to the 
complement-fixation test in syphilis we are still without definite knowl- 
edge as to the exact mechanism responsible for the production of a positive 
reaction. 

“While lipoidal extracts, as well as normal and luetic serums, may sepa- 
rately absorb or fix a small amount of complement, a mixture of a suitable 
extract and a suitable (syphilitic) serum is capable of fixing large amounts of 
complement”^ — and that is all that is known, so far, of the mechanism con- 
cerned in the production of the reaction in syphilis. 

It is highly probable that the true explanation of the reaction may lie 
ui the field of colloid chemistry and that changes in the suiTace tension and 
alterations in the character and dispersion of coUoidal particles in the serum, 
complement, and antigen are factors of decided importance. 

That lipoids are of extreme importance was first brought out by the intro- 
duction of eholesterolized antigens, concerning the reliability and specificity 
of which there has been much discussion. Prom the fact that the addition of 
cholesterol to an antigen led to an increase in the number of positive reactions 
obtained with it, to a speculation as to the effects of an increase of cholesterol 
in the fluids examined was a natural step. 

Among the early observers to credit an increased cholesterol content as 
a factor capable of producing a postive reaction was Pighini- who, finding a 
large amount of cholesterol in 88 per cent of Wassermann positive spinal flu- 
ids, concluded that the cholesterol content was an important factor, if not the 
main cause, of the positive reactions. 

Henes^ not only believes that the interpretation of the significance of a 
positive reaction must be directly governed by the cholesterol content of the 
specimen — of less significance when the cholesterol is high than Avheu it is low 
or diminished — but also maintains that a high cholesterol content may be 
the direct cause of a positive reaction. 

This assertion, if true, would be of vital importance to both serologist 
and clinician as depriving the complement-fixation test in syphilis of all sig- 
nificance unless a cholesterol determination is simultaneously performed, and 
unless the specimen examined showed a normal or diminished amount. 

The statement, however, has not been allowed to pass unchallenged. 
Cholesterol forms a part of every mixed diet and, while the power of the 
body to synthesize cholesterol from cholesterol-free sub.stanees is still a mat- 
ter of doubt, that the blood cholesterol content can be deliberately increased 
by the ingestion of foodstuifs rich in this substance has been definitely shown. 
If, therefore, a mere increase in the blood cholesterol is a factor of im- 
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povtimce in the production of a positive eomplement-fixatiou test, it sliould 
be easily demonstrable by artificially producing a hypercholesterolemia by 
fcodiiig experiments and sera so obtained should exhibit a positive complement- 
fixation test. 

Such a serie.s of experiinents has been reported by Craig and AVilliams.* 

These investigators chose for their experiments the rabbit because, first, 
this animal is known to give a positive complement-fixation reaction after 
c-xpcrimental infection with the Spirocheta pallida, and, second, because it has 
been demonstrated that the blood cholesterol of these animals can be definitely 
increased by feeding cholesterol. 

To a series of ten rabbits known to give consistently negative complement- 
fixation reactions (over a period of ten days preceding the experiment), cho- 
lesterol was fed in large amounts. 

Prior to the experiment cholesterol values were shown to range from 85.5 
to 153 iiiilligraius per 100 cejitimetcr.s of blood. Smiiliar determinations dur- 
ing and after the termiiiatiou of the feeding experiments gave values showing 
an increase of from 284.3 per cent to 680 per rent above normal values. Com- 
plemoiit-fi.xation tests during these periods of extreme hypercholesterolemia 
were oousistoutly negative. 

It may bo thought that such experiments, while of interest, are only hypo- 
thetically comparable to similar conditions in the human being. It is permis- 
sible, therefore, to speculate as to what would have bceu the results under 
similar conditions of hypercholesterolemia in human serum and the query 
finds an answer in the work of Thalhiraer and Hogan." 

The plan pursued by these invebtigators was to make a quantitative 
compiement-fl.xatiou test after the method described by Kolmcr and thus 
determine with great exactitude the complement fixing value and then, after 
adding to the positive serum a known negative serum having a high cholesterol 
content, to repeat the test on the absuiuption that, if cholesterol aifects tlie 
resnlts of eomplemeut-fixatioii test.s, then increasing the cholesterol content 
of the tested serum should also increase the strength of the reaction. 

The hypercholesterolcmie sera were obtained from cases of pregnancy, 
jaundiee, diabetes, and nephritis and the cholesterol content ranged from 250 
milligrams per cent to 833 milligrams per 100 centimeters of serum, the nor- 
mal value in the human being ranging from 160 to 180 milligrams per cent. 

The negative sera which, it is to be noted, were negative in spite of their 
high cholesterol content, ivcro all tested for the presence of natural antishcep 
hemolysins which, if present, were removed by absorption. 

The results of the experiment were entirely uniform; The liypereholes- 
terolemic sera were negative in the first place and when added to known posi- 
tive sera in a quantitative test not only failed to increase the strength of the 
reaction but this on the contrary, was decreased owing to the dilution of the 
positive sera by the addition of the negative sera. These obscrvcr.s, there- 
fore, concluded that hypereholcstcroleiuia was not a factor in tlie production 
of a positive eomp!emont-fi.xation reaction in syphilis and cannot tims bo the 
cause of false or nonspecific po.sitive reactions. 
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The pathologic factors concerned in the production of hypercholesterolemia 
are not well understood. "While it is true that some of the methods recognized 
as at times giving false positive reactions with a majority of the methods in 
common use, such as diabetes and pregnancy, are not infrequently associated 
with hypercholesterolemia — though this is not constant — it is equally true 
that in other conditions, such as pneumonia during the febrile stage in which 
false positive reactions are not infrequently obtained, the blood cholesterol 
is markedly decreased. 

Syphilis, however, is the one disease in which positive complement-fixation 
reactions are consistently found. If hypercholesterolemia is responsible even 
in part for the production of the positive reaction, then hypercholesterolemia 
should be consistently associated with s 3 q)hilis. 

An investigation along these lines is I’eported by McFarland® who found 
that of a series of serologically positive syphilitics only 6.8 per cent showed 
a high cholesterol value, 75.9 per cent having a “medium” content, and 17.2 
per cent having low values. He concludes, therefore, that there is no relation 
between the cholesterol content of the serum and the occurrence of a positive 
reaction. 

Of interest, also, is the work of Levinson, Landenberger, and HowelF who 
determined the cholesterol content of 53 positive spinal fluids, examining 25 
by both qualitative and quantitative methods, and 28 by qualitative methods 
alone. In none could a reading be made by the Bloor method nor was there 
any inhibition of hemolysis by the saponin test. 

In only three fluids — one luetic and meningitic combined, and two from 
general paresis — ^^vas it possible to demonstrate the presence of cholesterol. 

It appears fair to conclude, therefore, that the presence of cholesterol 
has no bearing upon the production of positive complement-fixation reactions in 
luetic spinal fluids, and that pathologic or experimental increase of cholesterol 
in either the blood or spinal fluid has no influence upon the production of a 
positive complement-fixation reaction in syphilis and no bearing upon the 
interpretation of the reaction. 
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and even here, there may be a perceptible or even prononneed disparity when 
one technic is much more delicate than another. 

Reading scales may well serve to achieve a little more exact differentia- 
tion between a plns-fonr and a plus-three in the same laboratory with the 
same technic but cannot per se serve to impart a strictly quantitative factor, 
for methods utilizing a single or even a double dose of serum are essentially 
qualitative in character and serve merely to establish the presence or absence 
of reacting substances. 

That it is important to have some means of estimating the strength of 
reactions is admitted and there can be little debate as to the necessity of a 
quantitative factor in any “standard” technic; but as long as we remain 
uninformed as to the underlying mechanism of the complement-fixation reac- 
tion; as long as we are ignorant as to the substances producing the positive 
reaction, just so long will attempts to measure the strength of the reaction he 
clouded with difficulty and more or less empirical. 

There is, it is true, a difference in the intensity of a plus-four and a plus- 
one reaction read with or without a scale, but the difference is quantitative 
only in the sense of a quantitative difference between a “large amount” and 
a “trace” of albumin in a qualitative test in the urine; a gross difference — 
no more and no less. 

Serologists and clinicians are coming to accord as to the necessity for a 
quantitative factor; the question is concerning the best method whereby it 
may be obtained. 

In the present state of our knowledge, as has been discussed elsewhere, - 
a quantitative factor appears possible in only one of three ways : 

1. By determining how great a number of antigen units a given quantity 
of tested serum can utilize in the iiresence of a set dose of complement. 

2. By determining how great a number of complement units a given 
quantity of serum can fix in the presence of a set dose of antigen. 

3. By determining how small an amount of serum is capable of produc- 
ing any degree of fixation, however minor, in the presence of a set dose of 
complement and antigen. 

Of these the la.st has the most advantages and the least disadvantages and 
is altogether the most feasible. 

It is apparent that a serum which is capable of giving fixation of plus-two 
degree in an amount of 0.0025 e.e. contains more reagin than one which gives 
fixation only in 0.05 c.c. even though the degree of fixation be plus-four in 
the latter amount. If emphasis is placed — as it may be — not upon the degree 
of fixation but upon the quantity of serum ivith which it is obtained, the reac- 
tion becomes more strictly quantitative and, where different workers are using 
even varying technics but all are using graded doses of serum, their results be- 
come comparable in degree if the same or comparable doses of serum are 
tested, even though the plus-three of one worker be the plus-four of another. 

If both obtain fixation with 0.0025 c.c. of tested serum both have obtained 
a reaction the strength of which may be, at least, compared; though refine- 
ments of technic may influence appreciably the degree of inhibition of hemol- 
ysis or even its occurrence in a stated serum dose. 
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It would appear that uniformity of results as related to the strength of 
the reaction obtained is more likely to be attained through the use of graded 
amounts of tested serum which may be more easily prepared than reading 
scales, if not, perhaps, more accurately, and which present, moreover, a log- 
ical as well as a ready means of measuring that upon which the strength of 
the reaction depends — the reagin content of the serum. 

BEFEBEN’CES 

iGilbert R. Kelly, if. F., and JIoovc, A. C.: The Reading of Complement- Fixatvoa Tests 
by tlio Citron Scale as Compared with a Method Using a Color Scale, Joun. Lab. and 
Clin. Med., April, 1925, x, 552. 

sKilcluffo, R. A.: iConcorning tlio Necessity for a Quantitative Factor in a Standard Com- 
plement-Fixation Test for Sypldlis and the Methods Wiercby it may be Obtained, 
Aim. Clin. Med., January, 1925, lu, 481. 

—R. A. K. 


Notice 

The continually increasing cost of production in the printing busines.s 
makes it necessary that we raise the subscription price of the Journal op 
Ladoratory and Clinicai, jMedicine. 

Beginning with the October issue, the subscription price will be increased 
$1.50 per year. The size of tlie Journal will be increased possibly two hundred 
pages during the year. This increase is necessary in order that we can accom- 
modate the large amount of worth-ivhile material that is being continually 
offered to the Journal and that should be published. 



BOOK REVIEWS 

(Books for Review should be sent to Dr. Warren T, Vaughan, Medical Arts Building, 

Richmond, Va.) 


Concealed Tuberculosis* 

T he author takes the stand that “that tired feeling” in individuals in 
whom no physieal cause can be found and which is usually attributed to 
neurasthenia, is often due to latent active tuberculosis. In detecting the 
source of the infection, he employs the subcutaneous tuberculin test using 
as his criterion a febrile reaction. He requires no focal reaction since he 
maintains that often in these cases the infection is so well concealed that no 
focal reaction can be recognized by present methods of examination. The 
cutaneous tuberculin reaction is not as trustworthy. Pathologic proof of 
tuberculous infection is not easy because these patients rarely die within the 
period of observation. 

The treatment recommended is the usual “preventorium” treatment. 
The book is essentially a brief for the recognition of latent active tuber- 
culosis without localizing foci as a cause for various neurasthenic symptoms 
grouped under the popular term “The Tired Sickness,” and for the more 
general use of the subcutaneous tuberculin test in the recognition of these cases. 


Principles of Biochemistry^ 

T he second edition of Kobertson’s Principles of Biochemistry contains the 
usual proportion of alterations and additions, necessitated by advances in 
our knowledge of the subject. The sections dealing with the regulation of 
the neutrality of the blood and with metabolism in diabetes have been con- 
siderably expanded. The chapter on growth has been gi’eatly altered and 
a new chapter has been added on the relation of gi’owth to diet. New sec- 
tions deal with the racemized proteins, the functions of the nucleic acids and 
on the environment as a factor in the evolution of the higher animals. 

After considering the inorganic foodstuffs and the significance of food- 
stuffs in general, the author discusses the chemisti'y of the carbohydrates, 
the hydroaromatie derivatives, fats, proteins and amino acids, nucleic acids 
and the nitrogenous bases. He next takes up the hydrolyzing enzymes and 
finally the digestion and assimilation of various foodstuffs. 

The second portion of the book deals with the properties of protoplasm. 
This is cliiefly a consideration of the coUoidal chemistry of the body. 

•Concealed Tuberculosis or the Tired Sickness. By George Douglas Head, B.S., M.D. 
Pp. 137. Cloth. Price $2.00. P. Blaklston's Son & Co.. Philadelphia, 1924. 

tPrinciples of Biochemistry. By T, Brallsford Robertson, Ph.D., D.Sc. Second edition, 
revised. Illustrated with 57 engravings. Cloth. Pp. 796. Price $8.50. Lea & Febiger, 
N. Y., 1924. 
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Part Three is of unusual interest in its mode of presentation. In it the 
author deals with the chemical correlation of the tissues. First, he discusses 
from the biochemical viewpoint the vehicles of correlation, the blood and 
lymph. Second, he describes the chemical correlation of respiratory activity, 
the chemical regulation of the cireulatoiy system, the chemical correlation of 
the processes of digestion, of the organs of generation and the chemical regu- 
lation of metabolism. 

Part Four deals with the chemical processes which underlie and accom- 
pany life’s phenomena. This includes the intermediate metabolism of the 
various foodstuffs, the energy transformations in living organisms, fertiliza- 
tion, early development, growth and the relation of growth to diet, memory 
and sleep. 

Section Five deals with the waste products and Section Six with the 
animal body as a machine, or the energy balance of the organism. 


Serum Diagnosis of Syphilis by Precipitatiorv^ 

T he great interest which has developed within the last two years in the 
various precipitation tests for syphilis, particularly the Kahn test, has 
rendered it highly desirable that an authoritative discussion of the reaction 
in all of its phases be presented in one volume. 

The author presents, in all necessai’y detail, historical notes, the govern- 
ing principles of precipitation with their application, and a detailed descrip- 
tion of his test as applied in practice. 

Although there is distinct difference of opinion regarding the ultimate 
reliability of precipitation tests as opposed to the standard Wassermauii re- 
action, the fact that according to the author’s figures, his reaction as now 
employed, agrees with the standard technic in 97 per cent of tests, demon- 
strates that it has a distinct place in the serology of syphilis. In many 
localities indeed, it is being relied upon almost entirely as a diagnostic pro- 
cedure, and a clear understanding of its mechanism, as brought out in this 
book is therefore highly desirable. 

The argument for the test would perhaps have been slightly more com- 
plete had the author taken up in a special section, a discussion of those 
criticisms that have appeared in the literature. 


Compend of Genito-Urinary Diseases and Syphilis'\ 

A S a compend, this is very good. All genitourinary conditions except per- 
haps the exceedingly rare, are briefly discussed and the more generally 
accepted views are presented. Recently developed procedures and methods 
of treatment such as tryparsamide in ucurosyphilis, mercurochrome, etc., are 
incorporated. Good illustrations are included. 


tSerum DJaenosIs of Syphilis by Precipitation. Governing PrlncipU:s. Procedure, on.l 
Ulnical Application of the Kahn Precipitation Test. Bj-. R. L. ^S.. D.Sc. Michigan 

of Health. Pp. 237, Cloth. Price JS.OO. Wllllama & WJlklna Co.. Baltimore, 1925. 
tA. Compend of Genlto-Urlnary Plseases and Syphilis. By Charles S. Hlrach. M.D. 
FourWi edition, revised. 44 Illustrations. Pp. 337, Cloth. Price J2.00 P. Blaklston's Son & 
^ 0 .. Philadelphia, 1925. 
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CLINICAL AND EXPERIMENTAL 


THE PULPLESS TOOTH FROM A BACTERIOLOGIC AND 
EXPERI3IENTAL STANDPOINT* 


Bv Russell L. Haden, M.D., Kansas City, Mo. 


T he thoughtful clinieian in cvaluatmg the pulpless tooth as a factor in 
disease asks three questions; 1. How frequently is the pulpless tooth in- 
fected; how far can one translate radiographic evidence of infection into 
terms of bacteria? 2. Are the bacteria found in areas of dental infection 
able to produce disease; if so, with what frequency? 3. In individual cases 
what experimental proof is there that a focus of dental infection bears a 
causal relation to the patient’s symptoms? The answers to these questions 
must constitute the scientific basis for determining the role that dental in- 
fection plays in the causation of chronic infectious disease. The problem 
is largely a bacteriologic one, yet it is surprising how little data is available 
concerning the points mentioned. There is not in the literature a single 
comprehensive bacteriologic study of dental infection by modern methods; 
relatively little work has been done to determine the pathogenicity of mouth 
streptococci by the correct technic; very little experimental proof concern- 
ing the causal relation of a focus to a disease in individual cases is available 
except that of Rosenow and coworkers and of Price.” I have attempted by 
cultures of dental infection and by certain animal experimeuts to obtain fur- 
ther facts in answer to the questions asked. This data is presented below. 

1. THE BACTERIOLOGIC STATUS OP THE PULPLESS TOOTH 

To determine, if possible, the exact bacteriologic status of the pulpless 
tooth, we have cultured the apices and periapical tissues of a large number 
of pulpless teeth. A quantitative technic has been employed by which the 
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number oi bacteria present in tbe tissues cultured can be determined. The 
extractions have all been done by Charles W. Keeling and Carl D. Lucas, 
u’hose cordial cooperation has made possible this study. The technic used 
in obtaining the culture material is as follows: The teeth are first thoroughly 
scrubbed ofi with gauze, and the gums are then painted with tincture of 
iodme followed by alcohol. The field of operation is packed off with sterile 
gauze and the tooth extracted with sterile forceps. The apex of the tooth 
is cut off with sterile forceps directly into a sterile tube containing about 
1 c.c. of salt solution and a small amount of sand. 



A. B. 

Fis. 1. — Cultures froni periapical dental infection in deep tubes of glucose brain broth 
agar. A, culture in which the growth is uniform throughout the tube ; B, culture in which the 
organism grows only about three-fourths of the way to the top of the tube. 

In making the baeteriologic cultures we have followed closely the technic 
of Kosenow. Each tooth has been cultured in deep tubes of glucose brain broth 
and glucose brain agar. These medimns afford all degrees of oxygen tension and 
ai-e tliiis espeeiall 3 ' favorable for tlie growth of tlie streptococci found in chroiuc 
focal lesions. The technic u.sed in the preparations of the mediums has been de- 
sciibed in detail elsewhere.’ The tube containing the root tip in the sterile 
sand and salt solution is well shaken to macerate the tissue on the tip of the 
tooth as completely as possible. The mediums are inoculated by pouring 
the salt solution containing the suspended tissue into a deep tube of glucose 
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brain agar which has been lieated and allowed to cool to 40° C. The small 
amount of salt solution remaining in the tube is tlien poured into a tube of 
glucose brain broth. The inoculated tube.s are incubated at 37° C, for 
twenty-four to forty-eight hours. The agar tube is employed only to deter- 
mine the number of bacteria present. The appearance of such a positive 
culture is shown in Fig. 1. Smears arc made from the broth tube to deter- 
mine the type of organism and the broth culture is then used for animal 
inoculation. 

In the .statistic.s to be presented, I have included cultures of the incisors, 
cuspids and bicuspids only, since extraction of tiie molars without mouth 
contamination is often quite difficult. The different steps in the technic have 
been repeatedly cheehed bactcriologically to detect possible errors. As a 
further cheek on technie, I have constantly eiiltuiTd vital teeth to determine 
the percentage of error. 


Table T 


Results or Quastitative Cvlivues from Periapical Dental Ineections 



NU.UnER 

CUITURED 

|.vrM«m .sirowi.vo i.v deep 

’ .m.lR TUBE 


auour 

1 Oft MORE 
rOLONIB.S 1 

10 or. MORE 
COLONIES 



X''ital tcctli 

r>92 

; 

57o 

1% 

40% 

Rulplps** teeth with uog^lti^e 





radiogmph 

400 

54% ; 

44% 

24% 

18% 

Pnlpless teeth with positive 



1 

ladiograpU 

1 -(25 

' 70% 1 

03% 

44% 

0% 

All pulp’oss tooth I 

1 915 

01% 1 

51% 

23% 

14% 

Total 1 

; 1307 1 


1 




The rcsult.s of tlie cultures made* in tlie manner outlined of 1307 teeth 
are shown in Table I. I have not incUided in tlie series any teeth in whieli 
there was a question of contamination from .saliva, lips, tongue or otherwise 
at the time of extraction. Likcwi.se, I have excluded tectli showing pyorrhea. 
The teeth cultured ai'e fairly equally divided between vital teeth, pulple.ss 
teeth with negative radiograph, and pnlpless teeth with positive radiograph. 
Three hundred ninety-two vital teeth have been cultured. Of these 14 per 
cent have shown 1 or more colonies in a deep agar tube, 5 per cent 10 or 
more colonies and 1 per cent have had over 100 eolonies. It seems reasonable 
to take 10 or more colonies as an arbitrary number as indicating sufficient 
infection to be of possible importance from a systemic standpoint. These 
rc.sults indicate also the percentage of error which must be allowed for 
interpreting the results in pulplcss teeth. The positive cultures do not all 
I'epresout, however, errors in technic. Some of tin* teetli considered as vital 
A'ere probably pulpless, since all were not tested for vitality, and others had 
ni’go cavities and might well have had infected pulps. Forty-six per cent 
>f the broth cultures from these teeth were sterile. 

Four hundred twenty-five pulpless teeth with positive radiograph are in- 
hided. Of these 70 per cent showed 1 or more colonics in tlie deep agar 
ube, 63 per cent 10 or more eolonies, and 44 per cent over 100 colonies in 
he deep tube. Nino per cent of the broth cultures in tins group were sterile. 
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The significant findings here are the facts that 40 per cent of the teeth with 
positive radiographic evidence of infection show'od less than 10 colonies and 
9 per cent were sterile in broth. It is evident that in many cases the infec- 
tion had run its course and healing had taken place so far as the presence of 
bacteria is concerned. 

Four hundred ninety pulpless teeth with negative radiograph have been 
cultured. Fifty-four per cent of these have had 1 or more colonies in the 
deep agar tube, 44 per cent 10 or more colonies, and 24 per cent over 100 
colonies ; 18 per cent Avere sterile in broth. I realize that thei-e may be much 
discussion and difference of opinion concerning Avhat radiographic criteria 
should be employed in placing teeth in this group. AVe haA’e taken a conser- 
Amthm attitude as to Avhat is positwe or negathm. The striking thing here 
is the high percentage of posithm cultures. The incidence of infection is 
almost as high as in those AAuth a positiA^e radiograph. Infection in the tooth 
Avith a negative radiograph is probably more serious from the systemic stand- 
point that Avhen the radiograph is positive, since little resistance on the 
part of the body is indicated, and absorption is probably- more rapid. The 
organisms reeoAmred haA'e been streptococci in pure culture or mixed with 
staphylococci. Only rarely have other organisms been encountered. 

I should like to emphasize that these cultures so made, shoAV only the 
bacteriologie status at the time the culture is taken. It tells nothing as to 
AA'hat Avas there yesterday, or Avould haAm been present thereafter. It must 
also be granted that some of the negatiA’’e cultures might haA'e been positive 
if cultured in other Avays, although the mediums used are the most favorable 
knoAvn for the groAvth of nonhemolytic streptococci. Several times during 
the past tAvo years I haA'e compiled statistics concerning the cultures and the 
percentage has remained almost constant. 

These results shoAv that infection is actually present around the root 
tips, teUs something about the frequency of the infection, and gives an idea 
of the number of bacteria present. They also shoAV that radiographic find- 
ings, AA'hile of aid, cannot be translated into terms of bacteria, nor can infec- 
tion around the tip of a pulpless tooth be ruled out on a radiographic basis. 

2. THE PATHOGEXICITY OF THE BACTERIA FROAX DEXTAL FOCI 

To determine the disease-producing poAver of the bacteria from dental 
foci Ave haA'e injected rabbits Arith the original broth cultures recovered from 
the root tip. Tavo i-abbits haA’e been injected routinely Avith 5 c.c. each of 
the culture from a single tooth or AA'ith the mixed cultures from seA'eral teeth. 
In most instances the animals do not die as a result of the injection. If they 
do not, they are killed at intervals of three to six days after the injection, 
and the various organs examined carefully for lesions. 

Other Avorkers of coui-se haA'e determined the pathogenicity of mouth or- 
ganisms by the injection of cultures into animals. Such a study is that of 
Hartzell and Henrici.- HoAvever, most Avorkers have not used, for the in- 
jection, organisms groAvn under partial oxygen tension, or made the injections 
soon after isolation. These points are A'itally necessary if one is to determine 
the true pathogenicity of the organisms. Disease-producing poAver in the 
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group dealt with here is quickly lost when these fundamental requirements 
are not met. 

We have been able to, reproduce in rabbits almost all types of lesions 
which can be caused by the intravenous dissemination of bacteria. The fre- 
quency with which the main groups of lesions occur is shown in Table II. The 
lesion most commonly found is joint involvement, the second kidney lesions, 
the third muscle, followed by a smaller number in endocardium, myocardium, 
brain, eye, and stomach and duodeum. The incidence of involvement in the 
animal corresponds closely to the incidence of lesions due to chronic foci, as 
observed clinically in man. In addition to the lesions enumerated many oth- 
ers have been observed such as tenosynovitis, cholecystitis, enteritis, bladder 
involvement, nerve lesions, and so forth. 


Tablb n 

LOC.1T.IZ.VTION OF BACTEHIA ISOI.ATRD FRO^f DENTAL INFECTIOX 

(Intravenous Injection in Rabbits) 


NUMBER OF 
ANIMALS 
INJECTED 

NUMBER 
OF PA- 
TIENTS 

1 PERCENTAOE OF ANIMALS SHOWING LESIONS JN 

JOINT 

KIBNET ! 

MUSCLE 

ENDO* 

CARDimr 

MYO- 

CARDIUM 

BRAIN 

j EYE j 

I STOMACH 
AND 

AND DUO- 
1 DENUM 

761 

255 ! 

5S 

34 

24 ! 

18 

n 

0 

' 18 ) 13 


The high incidence of lesions shows clearly the great disease-producing 
power of the bacteria from chronic foci and leaves no doubt that such or- 
ganisms are capable of causing disease in man to a high degree. 

3. EXPERIJIENTAL PROOF IN INDIVIDUAL CASES OF A CAUSAL RELATION 
OF DENTAL INFECTION TO SYSTEMIC DISE.VSR 

The data so far presented, however, gives in individual cases no proof 
of a causal relation of the dental infection to the systemic disease. Cer- 
tainly the most convincing proof we have of the I’clation of a focus to a disease 
is the reproduction in animals of the condition from which the patient suffers 
with the organism recovered from the patient's focus. Sucli proof concerns 
the theory of Rosenow that bacteria tend to localize in certain tissues of the 
body due to some peculiar inherent property. The truth of the theory has 
been conclusively demonstrated by Rosenow and his coworkers. I have been 
able to present confirmatory re.snlts in diseases of the eye,* of the stomach,® 
of the kidiiey,^ and in cases of onychia.’ The proof seems absolute that bac- 
teria do have such a selective tendency. Those who have questioned the 
theory after experimentation have failed to observe the necessary require- 
ments as far as oxygen tension and rapidity of work is concerned. The dem- 
onstration then tliat animals injected wth the bacteria develop lesions similar 
to those of the patient is the strongest evidence as to causal relation; and, 
likewise, evidence that in the patient and in the animal, we arc dealing with 
the same organism. The proof that in certain cases there is this causal rela- 
tion of dental infection to systemic disease is best presented by a few case 
histories with the protocols of animal inoculations, with the organisms re- 
covered from chronic dental foci in the patient. 
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CASE REPORTS 

Endoc<irditis and Aurictuar Fibrillaiion 

ILVSE 1, — History. — L. C. H., widow, a clerk, age sixty, coniiilaincd of keart troubic. 
She had had cliorea first at age of twelve with recurrent attacks for several years. At 
fourteen, she had had diphtlieria and at twenty-three scarlet fever. Eight years before 
she had scleritis. For several years she had albumin and pus in the urine. At one time 
removal of kidney was considered on account of tlie pyuria. 

The patient stated she had been well up to 1912, eleven year’s before admission, when 
she had a severe attack of influenza. Two weeks later she began to have arthritis which 
persisted for six months. &he was then well for several months, after which she began to 
have attacks of rapid and irregular heart. She had to give up work for seven weeks at 
this time on account of the heart symptoms. About once a year since this initial attack 
she had had an attack of heart ti’ouble incapacitating her for work for six weeks to four 
months. During the past year the attacks have been occurring every few days and lasting 
only a few days at a time. The symptoms were worse on exertion. At times the ankles 
u ere swollen. Recently the patient had been to the kXayo Clinic where a diagnosis of 
paroxysmal auricular flbrillation ’U’as made. 

On examination on admission, there was a definite aortic insufficiency without de- 
monstrable cardiac enlargemejit. The heart rate was .slow and regular except for an occa- 



Fls- — Large vegretations on valves of heart of rabbit injected with the culture from infected 

teeth of . Patient 1, who was suffering from auricular flbrillation and aortic insufficiency. 

sional extra systole. The blood pressure was 140/70. The urine showed a few pus cells 
in clumps. 

There wore eleven pulpless teeth, only four of which sliowed definite radiographic evi- 
dence of infection. 

Animal Inocnlations . — The lower right second bicuspid and first and second molars 
were extracted first. All showed a profuse growth of nonhemolytic streptococci. Two 
rabbits tvere injected. One had at autospy a few endocardial vegetations, a few abscesses 
in the medulla of the kidney, and a small amount of purulent fluid in the joint. The other 
rabbit sliowed a massive vegetative endocarditis of the tricuspid valve (Fig. 2), a fen 
lesions in the myocardiuni, and slight involvement of the joints. One rabbit was injected 
with the cultures from the lower left bicuspid and second molar. At autopsy a few vege- 
tations on the heart valves, numerous small abscesses in the wall of the left ventricle, a 
purulent arthritis and a few kidney abscesses were found. Two rabbits were injected with 
the cultures from the remaining teeth. One was dead the following day. There were many 
hemorrhages in the endocardium of the left ventricle, and at the base of the papillary 
muscles. There were also a few heniorrliagcs and small vegetations in the right auricle near 
the ventricle. 

The other rabbit died two days after injection and at autopsy showed only earl.v 
vegetations on the mitral and the tricuspid valves, and mural thrombi in the right auricle. 
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C/irontc jTthntis 

Case 2. — History^ — fi. JC., A t^aie^man, age tueitte-scwn. canipJaiued of rheumatism. 
Ho had ucrcr been sick until the present iHnesa. The torisHs had been removed in 1919, 
four years before. The present illness had begun four weeks before admission with an 
eruption on the hands and trurdi followed by an arthritis of the right wrist. 'V^niea first 
seen all the larger joints and tho finger ;jojnts were red, painful, and stiff. He could 
only with the aid of crutches. His eyes had been injected and painful. There was a raised 
pink macular eruption -with clcanng centers over the shoulders, arms, chest, and back, re- 
sembling erj-theina multiformc. The loaeocytes wcjc 13,330. The urine was negative and 
tho ‘Wasserraann test negathe. 

There wore only two pulpless tooth both of which showed bone absorption at the 
apex (IHg. 3), These were extracted Both >howed a piofusc growth of green producing 
streptococci. 

The patient had come lu ou crutches, lie felt better immediately after the teeth 
were extracted. TIio following day all the joint symptoms had disappeared. Two days 
later ho again came in on crutches. Examination showed that the sockets were not drain- 
ing. They were opened up again. Tho sjaiiptonis disJppcaiod immediately and did not 
return. The skin eruption also cleared up qukkly. 

Jnijaal JnoctiioUons . — Two rabbits were injected. Both at autopsy had a very marked 
puiulcnt artiiritis and kidney abscesses Tlio organi'sm injected was recovered in pure 
culture from tho joint and kidney lesions 



Flff. 3.----Infectea teeth of Patient 2. The cultures from those teeth produced very maikod 
aithrltis in rabbi w on intravenous injection. 

Je/ite facial Faralysis 

O-Vsii 3. — ^Xtistorp. — L. if. IE., a piumber, age thirty-nine, complained of facial paralysis. 
One year previously, ho had suffered fioni dizzy spells and on e-vaimuatioa was found to 
have albumin in the urine. The facial paralysis had appeared suddenly JivG days ago with- 
out any pain. 

On examination the right ride of tho face was completely paralyzed. No other 
erauial nerves were involved. The blood pressure was 130/S3. There was no anemia. The 
Wassermaun. test was negative. Tho urme examination showed .a specific gravity of 1.023, 
and albunuu four-plus, with many granular costa. Tho pheuolsulphonephthalein excretion 
and the blood urea nitrogen woie wtihio normal Umits. The dental radiographs showed 
four pulplcss teeth all piceciitiug evidnieo of pciiapical infection. 

wlHimnl inoculations. — Tlireo rabbits wore injected with the mixed cultures from tho 
four extracted teeth. One developed a paralysis of the hind legs forty-eight hours after 
injection and was killed. At autopsy all organs mcio negative o.vcept the brain .and spinal 
cord which showed marked injection, some exudate at the base of the brain (Fig. 4) and 
hcmoirhage in the caudal end of the cord. The second rabbit showed no symptoms at any 
timo and at autopsy only some vegetations on tlic heart valves were found. The third 
rabbit, two days after injection, had a paialysis of the left ear and a pericorneal injection 
"hick gradually cleared up. 'When killed the only k-sion found was a purulent .arthritis. 

]!fcf*rrrat Jlyahha 

Case 4. — History. — L. P., a steam fitter, age fncnty-fivc, was first seen June 23. 1920. 
Ho eompJamcd of something filing around In front of the right e.^e. This vas first noticed 



972 


THE JOURNAL! OP LABORATORY AND CIJNICAL JIEDICINE 


about tliree Aveeks previously following an attack of Influenza, and had become gradually 
worse. 

The fundus ivas seen poorly. No hemorrhages were present, ifany fine dust-like 
opacities and some larger ones were floating freely in the vitreous, also shreds of hyaloid 
tissue to which were attached numerous dust-like opacities. There was no opacity of any 
kind to be found in the aqueous or on the back of the cornea and no inflammation was 
apparent. Vision in right eye 20/100. 

Under treatment the vision became better, 20/50, ^d at one time 2Q/iO. Between 
June, 1920, and February, 1922, the patient has had four light attacks and one very severe 
one, which left the eye almost without a reflex. These exacerbations did not come on sud- 
denly, as they would have if they had been recurrent hemorrhages. From the time of his 
first visit the patient was urged to have all his pulpless teeth extracted, but several were 
not removed. 

A general physical examination February 24, 1922, was negative. The tonsils had 
been removed. Blood: red cells, 4,632,000; hemoglobin, 90 per cent; white cells, 7,400; 
differentia count; PhlN, 55.5 per cent; PME, 4.5 per cent; PMB, 2.0 per cent; SM, 25.5 
per cent; LAI and Trans., 12.5 per cent. The urine showed no abnormality and the "Was- 



A. J3. 

Fig. 4. — A, brain and spinal cord from rabbit injected with; the cultures from tlie teeth 
of a patient suffering from an acute facial paralysis. Note the hemorrhage and infection at 
the base of the brain and in the caudal end of the cord. B, photomicrograph of section from 
base of brain shown in A. Note the exudate around the cranial nerve. 

sermaun test was negative. Eadiograplis of the teeth showed that the upper loft cuspid 
(Fig. 5-E), and lower left second bicuspid were pulplcss with poor canal filling and some 
bone absorption at the root tip. The lower left lateral incisor was a peg tooth, the root 
was poorly filled and there was a large alveolar abscess. The three pulplcss teeth were 
extracted. The brain agar cultures showed no growth from the lower left lateral incisor, 
and only' a few colonies from the lower left second bicuspid. The culture of the upper 
left cuspid showed an infinity of colonies of a nonhemolytic streptococcus. (Fig. 5-J-C.) 

Animal Inoculations . — ^Alarch 1, 1922, two rabbits were injected mth tho broth cul- 
ture from the upper left cuspid. One developed numerous patches of choroidoretinitis and 
died three weeks later. The autopsy findings were ascites and very large white kidneys. 
Tiho other developed exudate in the anterior cSiamber and icorneal opacities of botli eyes 
twenty-four hours after inoculation. The following day the eyeballs were extremely red 
(Fig. 6-A). The right iris was discolored all the way around and the left partly around 
with milkish grey' exudate (Fig. 6-1?). There were greyish deposits on the cornea. The 
animal was killed. The autopsy was negative except for the eye findings. The streptococcus 
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was recovered by smear and culture from both ejes. Maicli o, two more rabbits were 
inoculated with the streptococcus recovered from the left eye of the preceding rabbit. Ouo 
developed circumcomeal infection and a choioidoictiintjs and died thirteen days later. 
Autopsy showed only kidney abscesses. The other developed a very marked injection of 
both eyes and died nitliin tnenty-four hours A short eliam streptococcus was recoveiod 
from the eye. Two rabbits injected with thrs cuUnic died in a few hours vvithout showing 
any localized lesions. Too rabbits injected with the culture from the right eye of one of 
the second set of rabbits, developed patches of cJioiciidoietinitis and were killed six weeks 
later. One showed no lesions, the other only a purulent arthritis. 

Three weeks after the original apic.al cultures had been made, organisms were removed 
from the agar tube (Fig. o-J) with a sterile pipette, grown in broth for twenty-four hours, 
and injected into three rabbits. One developed a cloudy vitreous and died four days after 



A. 

Flff. 5. — A, original culture tube from tootli shown In B. C, photomicrograph of streptococcus 
culture tube at left. 

inoculation. Autopsy levealcd an aiUiritis. Tlio second animal showed a periconical iu* 
jeetiou three days after inoculation. The iritis gradually cleared. The vitreous of the 
right eye became increasingly hazy. The red reflex was lost entirely and there was little 
pupillary light reflex (Figs. Q-C and 1-B). The animal died eight days after inoculation. 
Necropsy was negativo except for the findings. The patient’s vision at the present time 
13 15/100. 

JCHic Pyelanephntis 

Case S.-^Histonj, — W. W., a medical student, age thirty-four, stated that two weeks 
previously ho had suffered from frequent burning urination, hematuria, chills, and fever 
as high as 102 degrees. Tlie symptoms improved at first under medication but the chills 
and fover recurred. He had had a similar attack nine years previously. There had been 
no other illness. Tho tonsils were cleanly removed. Physical examination was negative. 
The urine showed gross blood, many pus cells and a short chain streptococcus whicli was 


974 


THE JOURNAL OP L^VBORATORY AND CLINICAL ilEDICINE 


recovered by culture. One bicuspid tooth (Fig. S-A) held a large inlay under which the pulp 
had died. There was no area of rarefication at the tip. The tooth was e.xtracted. Prom 
the tip a pure culture of a green producing streptococcus (str. fecalis) was obtained. 

Animal Inoculatiom , — Two rabbits were injected with the culture of the streptococcus. 
One showed at autopsy multiple abscesses in the pyramids and a purulent arthritis (Pig. 
S-JJ). The other showed an acute hemorrhagic nephritis and a few endocardial vegetations. 
The patient’s urine returned to normal and there have been no .further symptoms. 

Duodenal Ulcer 

Case 6. — JUstory. — H. A. A., a business man, age forty-four, had several gastric 
liemorrhages in December, 1922. Por six months previous to this he had had indigestion. 



A. S. C. D. 

Pig. 6. — ^1, photograph of eye of rabbit twenty-four liours after injection of streptococcus 
.shown in Fig. 5-C. B, drawing of eye of rabbit Injected with same culture. C, eye of rabbit 
■several days after injection with attenuated culture from same patient. Note the loss of light 
retlex due to involvement of vitreous humor. X), eyes of rabbit injected with culture from 
dental foci of same patient one year after the first cultures were made. The eye below is 
normal, the one above lias the anterior chamber filled with purulent exudate. 



A. B. 

Fig. 7. — A, photomicrograph of eye shown in Fig. 6-B. Note the cellular infiltration of 
choroid. B, photomicrograph through vitreous humor of eye shown in Fig. 6-C. Note the 
cellular infiltration in vitreous humor. 


consisting jirincipiallj' of a feeling of fullness after eating. A diagnosis of duodenal ulcer 
was made. Several tectli were extracted at this time. Tliero were no furtlier hemorrhages 
and the symptoms were largely relieved although the patient states that ho still has indi- 
gestion at times for wliich he takes soda. 

Kadiograplis in June, 1924, showed one tooth of questionable vitality and one pulpless 
tooth with little radiographic evidence of infection. At the site of extraction of the upper 
loft 'bicuspid and first molar some filling material was remaining, and the surrounding bone 
showed’ evidence of infection (Pig. 9-C). The two teeth were extracted and the infected 
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bono curetted. Cultures in deep tubes of gluco&c biain biotli agar slioned a short chain 
streptococcus in all. 

Animal Inoculations , — Two rabbits were inoculated with the nuxed bioth cultures. 
Ono rabbit was dead the following morning and. showed many hemorrhages in the duodenum. 
The second rabbit was killed. This ono showed also many hemorihagos in the first third 
of the duodenum without lesions elsewhere (Pig. 9-J). In order to determine whether 
the area of infected bone might play a part in the causation of the ulcer one rabbit was 
injected with 5 c.c. of the broth culture from tins area only. At autopsy twenty-four hours 
later the duodenum showed massive hemorrhages (Fig. Q-B). There were no other lesions, 

MulUple Onychui 

Case 7. — ^iluloiy. — M. K., a houseuife, age fifty-one, was fiist seen in iclation to her 
present infection on January 10, 1922. She gave no histojy of the acute infectious diseases 
of childhood. Until tliieo years before she Jiad led an exceedingly active life on a farm. 
She had had palpitation of the heart and '^orencss in the <Iirst for manv years. At inter- 




Flff. 8. — A, tooth of p.itient sufferlnir from an acute pyelonvphiUls. The pulp had died 
under Iho Inlay. There >%as no radtogiaphic evidence of infection. H, kidney of r.ablnt injected 
with the stieptococcu.s recoicred from die tooth sliown in .1. Note the abtces-scs in the 
medulla. C, photoniicrogr.aph through medulla sJiowing’ an ah.'sco.'*'*. 


valg during the last twcnty-tiucc ycais she had had painful swellings of the larger joints. 
Sho had had nyctuua two or three times without paiu on voiding. 

Twelve years before, she began to have trouble with her fingei navis. This consisted of 
swelling, redness and tciidcmess around the nail roots. At times pus could be expicssod. 
The nails of all the fingers weie succcs.<sivcly involved, as well as the nails of the great 
too on the left foot. Tho infection usmally ended with exfoliation of tlic nail. There was 
no liistory of injury or of the u^^ of irritating substances. The trouble continued until 
fivo years before when the patient was referred for dental treatment. Four tcetli were 
found to have periapical abscesses and were extracted. Ono tootli although pulpicss, was 
negative in the radiograph .and was filled and allowed to remain. Following the dental 
treatment, all tho active nail lesions cleared up, as did the arthritis. 

On January 10, 1922, the patient retunicd because .she had begun to have pain and 
redness .around one finger nail. She was abo haring palpit.^tlOll of the heart. She now 
had no joint symptoms. 
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Ou examination the middle linger of the left hand showed marked swelling and red- 
ness around the nail root. The nail was tender on pressure. No pus could be expressed. 
There was no glandular enlargement. The right tonsil was red and showed a few plugged 
crj’pts. The heart action was rapid; the sounds were distinct with a tendency to gallop 
rhythm; the blood pressure was; systolic, 110; diastolic, 65. 

A blood count showed 5,592,000 red cells, 4,950 white corpuscles, and 90 per cent, 
hemoglobin (normal standard). A differential count of 500 cells showed; polymorphonuclear 
neutrophiles, 58 per cent; cosinophUes, 1 per cent; basophiles, 0; large mononuclears, 7 per 
cent; and lymphocytes, 34 per cent. The Wassermann test was negative. 

A radiograph of the teeth showed areas of rarefaction around the roots of the lower 
right molar. All other teeth were vital. There was no pyorrhea. 

The lower right second molar was extracted. The. nail infection quickly subsided. A 
urine examination six weeks later showed no albumin or pus cells. The palpitation of tlie 
heart disappeared. The patient was seen several months later. There had been no return 
of the nail infection. 

Animal Inoculations . — A culture ou blood agar of the roots of the extracted tooth 
sliowed a profuse growth of Streptococcus nonhemolyticus 1 (Holman). On January 13, 



-A. B. D. 

Fig. 9. — A, lesions In duodenal bulb produced by the intravenous inoculation of bacteria 
recovered from areas of dental infection of Patient 6. who was suffering from a duodenal ulcer. 
B, duodenum of rabbit following the Intravenous injection of streptococcus recovered from the 
Infected bone (C) from same patient. C, infected bone at site of extraction of teeth two 
years previously. Note the small piece.s of filling material remaining. D, photomicrograph 
through lesion in duodenum. 

one rabbit was injected intravenously with a broth cutlure of the organism. Pour days 
later a second injection was given. Eight days after the first injection the animal was 
killed- The postmortem examination showed hemorrhages in the lumbar muscles, a few 
small abscesses in the cortex of the kidneys and purulent fluid in the shoulder joints. The 
organism was recovered in pure culture from the joint fluid. Around the nail root of the 
second toe of the left fore foot there was marked mvelling and injection (Fig. 10-A). 
Tliero was hemorrhage around the nail roots of the other toes of the same foot. The other 
toes were normal. A drawing of tlie section of the toe which revealed grossly the most 
marked change showm in Fig. lO-F. The nail was removed before the section was cut. 
The area of polymorphonuclear leucocyte infiltration is evident (Pig. 10-C). 

The organism recovered from the joint of the first rabbit was injected into two others. 
These showed muscle hemorrhage and a punilent arthritis and abscesses of the kidney but 
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Fig. lO.-A. toa of rabbit foliowng tl« inlcctlon 
suffering from multiple onychia, B, drawing of section of '5®onf.^ny„rD}ionuclear infiltration 
C. Dhotomlcrograph of area at base of nail Note the aicas of pol> morphonuclear infiltration. 

ao involvcmeut of the nails. The oigaiiism "as cairicii through tivo mote sets of rabbits 
with similar results. 

SVMMARY a\N0 conclusions 

I should like to summarize the points wliicli I have attempted to em- 
phasize in this paper as follows; 

A very high percentage of teeth, which arc negative in the radiograph, 
harbor infection. The radiograph should never be depended on to elimi- 
nate a tooth as a possible focus of systemic disease. 

A fairly large percentage of teeth which were positive in the ladio- 
graph did not harbor any infection or sufficient infection to be a factor in 
systemic disease at the time the culture \vas taken. In such eases, the in- 
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fection has probably run its course and become bacteria free, just as happens 
in infections elsewhere in the body. 

The periapical tissues of a certain percentage of pulpless teeth, either 
positive or negative in the radiograph, are sterile when cultured in glucose 
brain broth. This does not prove that such are really sterile, since some 
other method of cultui'e might reveal organisms. The findings suggest, how- 
ever, that a pulpless tooth is not necessarily infected. 

The bacteria concerned in chronic foci are quite pathogenic, as judged 
by their ability to produce lesions in animals on intravenous injection. 

In selected cases, one can prove an unmistakable tendency of bacteria 
from chronic foci to localize in certain parts of the body. These cases afford 
valuable experimental proof of a causal relation of a chronic focus to .systemic 
di.sease. 
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the paeathyeoid glands and theie iodine ’content* 


Bv A. M. Hjort. M.D., O.M. Gruhzit, M.D., akd A. G.-Puege«, B.S. 

Detroit, SIichigan ^ ’ 


twenty-five years, articles have appeared 
-snificance in the 


*1 , , I'* iuuine ana Its Significance in 

P yroid glands. The bulk of the evidence at hand is clean cut and vet 
confusion e.xists, due in part, at least, to an incomplete knowled4 of fhe 
coinparatiye anatomy of these glands in different species, and to a failL 

lomLltn ^ preparations in New and 

omfficial Remedies, a description of the desiccated gland, which includes the 
1 dine content. It is true that these bodies may cmitain a trace of Iodine 
the enlt r naturally may lead those unacquainted with 

ti concludnh°f nianufacture of parathyroid preparations 

meiitinn f 1 ‘ '"«• thyroid tissue. Under the above- 

mentioned description it is definitely stated that the product represents the 
external bovine glands. In this species the e.xternal gLds are dTstiiict a^ 

Ty t he thvroid S’“>’ds. Contamination 

y the thyroid in this preparation is. therefore, improbable. At this time 

the°oWr'i*’‘‘°‘’‘ *“ revealed by past publications and 

the obsetvations of the present writers. 


lOnINE CONTENT OF THE THYROIDS .IND P-VRATHYROIDS 

htlhpting a colorimetric method of analysis orig- 
cmwfl Eabourdin,* discovered that the thyroid glands contained a 

considerable quantity of iodine. This method consisted essentially in the 
wEl,”^ desiccated gland substance in an alkaline potassium nitrate medium 
vinl ™ acidification and e.xtraction with chloroform, which yields a 

, comparing the color with tlmt developed by a known amount 

ot iodine in a similar nii.xture. 

ffl-i hy means of this method, reported that the parathyroid 

fe . lids of rabbits contained more iodine than the thyroids. He used this in- 
oimation in evolving the theory that the parathyroids wore an embryonic 
m of thyroid tissue. Gley’s findings were not corroborated by other ob- 
servers for Chenu and Morel* (1904) found but very slight traces of iodine in 
nnnvi"’^" . parathyroids of dogs, rabbits, and chicks; and Estes and Cecil* 
an] ' recover no iodine from the parathyroids of the cow, .sheep, 

OOB "°“c to infinitesimal amounts in the dog, and none to 

iri tl grams of desiccated glands of the horse. As the same 

_^_md of analysis was used in all of these reports, it is possible that sonic of 


SHvoi''?o?Sa,low °£5crmb” r Michigan. 
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DOES THE EXTERNAL BOVINE PARATHYROID CONTAIN THYROID TISSUE? 

The parathyroid material examined consisted of 43 external bovine glands 
collected from freshly slaughtered steers, and 109 such glands as collected 
commercially and frozen for preservation. No difficulty was encountered in 
collecting the glands, nor in distinguishing them from the neighboring lymph 
glands in this species. Macroscopieally, the glands varied in color from a 
light tan to dark brown, but in aU a yellowish tinge prevailed; they were 
firmer in consistency and more opaque than the lymph glands; they were 



3. — Lymph gland. High power. 1 mm. objective, IX ocular, 2V' bellows length. 


easily identified by examination of a cut surface, if some doubt was enter- 
tained by external appearances. Jlicroscopieally, the parathyroid glands 
.showed a distinct structure very different from that possessed by the lymph 
glands, as shouni in Figs. 1, 2 and 3. 

From four to eight sections were made at several levels of each gland 
examined. In none was found thyroid tissue, either intraglandularly or ad- 
herent to the capsule. The glandular structure valued somewhat in the dif- 
ferent specimens, but only in the relative amount of glandular, as compared 
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with connective tissue. In none of the glands examined was there found the 
colloid substance described by Schaper.^^ The glands we collected contained 
more lymphoid tissue adherent to the capsule than did the commercial prod* 
net. These observations serve to show that there is no danger of contami- 
nating parathyroid preparations with thyroid tissue at the time of collection 
from the animal. 


THE IODINE CONTENT OP VARIOUS GLANDS 

Specimens of desiccated pai*athyroid, pituitary, tliymus, and ovary were 
chosen for analysis. The first two were obtained from the ox and were 
desiccated with acetone, the last two were obtained from the calf and hog 
respectively and desiccated without the assistance of acetone. 

The Hunter*® method of iodine determination has been used by one of 
us for some years in estimating the iodine content of desiccated thyroid 
preparations and found to be very reliable and accurate. This method con- 
sists essentially of ashing in an allcaline fusion mixture (sodium carbonate, 
potassium carbonate, and potassium nitrate), with subsequent oxidation of 
the resulting iodides into iodates, and e.stimation of the iodine by iodimetry. 
Since, in our work the amount of iodine was expected to be small, greater 
care in the selection of reagents, and in the titration was necessary. All 
reagents were of the highest purity obtainable and were tested for their 
iodine content before using. Iodine was absent in all, as determined by the 
silver precipitation test with subscqxicnt solution of the silver chloride with 
ammonia. A special one cubic centimeter burette graduated into hundredths 
of a cubic centimeter was used for the titrations. Blank determinations of 
the reagents used were made after repeating all performances necessary in 
the preparation of the gland substances for the iodimetrie analyses. The 
blank titrated constantly at 0.1 c.c. of N/200 sodium thiosulphate. 

The results of analysis of the various glands above mentioned are in- 
cluded in Table L 


Table I 


GLAKB 

WEIGHT DESIC- 
CATED GLAND 
IN Gil. 

Na,s,o,* 
c.c. n/200 

lODiNE ilQ. 

IODINE % 

Parathyroid 

o 

O.ld 

0.00511 

0.00470 

Parathyroid 

o 

0.10 

0.00.341 

0.00117 

Parathyroid 

2 

0 20 

0.12GS2 

0.000:54 

Oiary 

ty 

0.10 

0.0G341 

0 . 00 : 5 17 

Pituitary 

•) 

0.15 

0.0.0511 

0.00470 

Thymus 

2 

0.10 

0 00:541 

0.00017 


• C.C, N/200 NajsSaOs represents the amount after deduction oC 0.1 cc. for the blank. 


The accuracy of this method when used in the estimation of as minute 
amounts of iodine as is contained in the body tissues, otlier than the thyroid, 
is limited. The end point in the titration cannot be determined within 0.05 
e.c. However, all of the analy.ses wore in such close proximity to each other 
as to warrant the conelmsion that but a very slight trace of iodine is con- 
tained in the glands examined and that the iodine i.s quite uniformly dis- 
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tiibutecl throughout the animal glandular system, the thyroid excepted. These 
findings are essentially a corroboration, of the majority of past observations. 

CONCLUSIONS 

1. Parathyroid preparations made from the external boAdne glands were 
not contaminated with thyroid tissue. 

2. The iodine content of the parathyroids is of no greater magnitude 
than that of the ovaries, pituitary and thymus. 

3. The iodine found in these glands probably represents the normal dis- 
tribution of that substance throughout the body tissues. 
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NARCOTIC AND TOXIC POTENCY OP ALIPHATIC ALCOHOLS 
UPON RABBITS* 


Bv J, C. Munch, Pn.D., and E. W. Schwadtze, AB., M.D., Washington D. 


UNTKODUCTION 


T™dtv of tho 1 “T'^f'sation l.ere reported was to determine the 

mouth Sue/ 1 \ ^ al'phatie monatomic alcohols when administered by 

differeiA ! eo^ ) ^ “f comparing the results of different investigators studying 
otE crit ft e/mnH"""‘ auestionable. Some oUhe 

purely arbitrafv /"<J/‘"dymg the alcohols pharmacologically arc 

^ti/s uot directly indicative of oral toxicity 

nor the neceJsUr'o/ hTrndir*'"" “7- ““’’“’i- Neither the adequacy 
cutannnnc ^ ^ “irudin in such injections has been sliown. In sub- 

nee:oro£ a ‘r/rd"/ - -compaSd by 

Pi-actieable because soMon/fo^’*”' administrationf is im- 

different alco/n^ . H for injection containing comparable doses of the 

REVIEW OP LITERATURE 

earliest investigation of the narcotic and toxic effects of a series of 

ih B- W. Richardson - 

sLaUedXieh Physiologic action he deduced the 

makes it mo7 ‘^i”" 7T’ ‘’"’'"S''*’ “''''’is paribus, intensifies action and 

his experiments that^if' i f^j'^lns y«or. Rabuteau« concluded from 
os the g ow CH e f of tl.^ senes C„H3„ + ,0 are the more active 

Since the t L 5 ^tincture.” 

Cliemic’-,! nerves,. • , muscles," enzymes,”. “ and even physico- 
m accent ^“Bloyed, have revealed no more important 

action Lth pharmacologic generalization. The mcelianism of 

understno i 7“ unicellular and multicellular organisms, however, is better 
are still inahlalrvcly. hlathematieal discussions of the toxicity of alcohols 

a fruitful 0'“' f'n mocliaiiism of pharmacologic action is still 

nelcl for mvestigatioii.ft 

niectinff Jf Ui^e of this Invcistifatlon was pruscnletl at thr. v,, , xi 

-9. ' merican Society for Pharmacology and Experimental ThempemicJ DecVmbe? 

npvlu%or"publlc'ft‘S. rVash.nz.on, D. C. 

experiments by the authors. 



Molar Toxicity of Aliphatic Alcohols 
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A resume of the literature on the comparative narcotic and toxic action 
of A'arious alcohols found in the course of this investigation is given in Tables 
I and JI. The data are presented on the molar basis (gram-molecules per 
liter of solution), the customary method of chemical comparison. They may 
be readily converted into grams or cubic centimeters by reference to physical 
constants in Table III. The outstanding feature is the increase in toxicity 
with increase in molecular weight. 

Several investigators have reported that methyl alcohol is more”- or 
is les.s*- toxic than ethyl alcohol using acute criteria. Besides 

the above-mentioned iiiA-estigations, textbooks and some of the literature leave 
the impression that methyl alcohol is more toxic than ethyl alcohol. Exami- 
nation shoAvs that this deduction is based upon the size of doses producing 
any untOAvard effect, regardless of the fact that the criteria may be dissimilar. 
Tlie merits of each point of aTcav are discussed later in this article. Studies 
haA'e also been made in an effort to learn the reason Avhy methyl alcohol, 
AA’hich is less toxic than ethyl alcohol AA'hcn the production of death Avithin 
the period of forty-eight hours is used as a criterion, is more toxic than ethyl 
alcohol Avhen gh'en in sjuall doses over a period of time. The method of ex- 
cretion. a subject still under iiiAmstigation, seems to be responsible for this 
difference. Some investigators have concluded that any member of a homolo- 
gous scries is three times as toxic as its predecessor,-'’- but this exactne.ss 
has been ciucstioncd in later Avork.-*- 

Tso-alcohols are usually considei-cd to be less toxic than the normal 
straight-chain alcohols containing the same number of carbon atoms.-”- 
A-i. 50, 51. 54 Tertiary alcohols arc more completely narcotic than secondary 
alcohols and both are more so than primary alcohols.””- Temperature 

increases the toxicity and the narcotic action iipon fi.sh.”’ Intramuscular in- 
jections of methyl and ethyl alcohol into dogs and rabbits Avere reported to 
bo a little more toxic than intraAmnous injections.”^ This conclusion, hoAV- 
CA'er. is based on relatiA-cb'' late deaths, not on experiments in Avhieh death 
folIoAved promptly from the intraA'cnous injection of relathmly large doses. 
Other inA'cstigators’’- haAm found subcutaneoAis injections to be less toxic 
than intravenous, intraperitoneal, or oral administration. 

EXPERIMENTAL PROCEDURE 

Alcohols . — The alcohols used in this iuA'estigation Avere procured from 
A'arious commercial firms** as special C. P. alcohols. The boiling point and 
density of each Avas determined in the Analytical Reagent Investigations Lab- 
oratoryf of this Bureau as soon as the products Avere received. The refrac- 
tive indices at 25° C. AA'cre determined by one of us for another research 
(Table III). In most eases these constants agreed closely Avith data given in 
the literature and indicate that most of the alcohols Avere of a high degree 
of piArity. 

Babhits . — The rabbits used in this investigation Avere bought on the open 

•AA'c- wisli to Uiank Carl O. Jo)in» for the samples of secondary butyl alcohol and of 
secondary amyl alcohol (methyl n-propyl carbinol) supplied for this Investigation. 

tAA'e wi-sh to thank G. C. Spencer and R. M. Hann of the Analytical Reagent Investi- 
gations L.'iborator>' for their coopcr.ation In determining various phy.sical constants. 
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water to wash in all the alcoholic solution or, later, forced directly into the 
stomach tube fi*om a 50 c.c. record syringe. 

Classification of Pharmacologic Effect. — ^Immediately after injection, the 
stomach tube was removed and the animal was placed on a large table. 
The time of injection and the appearance of symptoms grouped in accord- 
ance with the folloAving criteria, were carefully recorded. 

(1) Staggering or Excitement. — ^This stage was arbitrarily taken as the 
first stage of effect. The animal usually roamed wildly about (incoordina- 
tion), and at times would plunge and attempt to jump fi’om the table to the 
floor. The respiration and pulse Avei*e rapid. 

(2) Light Narcosis. — ^Light narcosis followed the first stage when a large 
enough dose had been given. The animal usually sank into a stupor, ceased 
to move, and rested on its side or chest, making few if any voluntary move- 
ments. It would, however, respond to manual compression or stimulation of 
the thigh (muscles or sciatic nerve) by moving or by rising to its feet and 
moving away, but it would lie down again. 

(3) Prof mind Narcosis. — Profound narcosis usually followed very rapidly 
after light narcosis if large enough doses were given. In this stage the corneal 
I’eflexes disappeared and the animal lay motionless, making no responses to a 
stimulus such as stimulation of the thigh. Occasionally, however, involuntaiy 
motions, such as attempted running or involuntary winking, after the dis- 
appearance of corneal reflexes, were noticed. Nystagmus was frequently 
observed. Respiration was diminished and labored. The rate, of the heart 
beat M'as also diminished. 

(4) Death. — Animals which had reached the stage of profound narcosis 
Avere inspected frequently to determine the approach of death, and all animals 
were inspected before the laboi'atory Avas closed in the evening. To prevent 
the possibility of death from exposui'e to low temperatures Avhile narcotized, 
the laboratoiy temperature Avas maintained at about 65° or 70° in the Avinter 
by a constant temperature apparatus. 

(5) Becovery. — After profound narcosis Avas produced, efforts Avere made 
in all cases to determine the first appearance of voluntary movements. If 
the animal Avas only in the light narcosis stage, the first appearance of an 
ability to assume a standing po.sition Avas noted. In each case an attempt Avas 
made to determine Avhen the animal Avas practically nonnal,- as judged by its 
appearance, re.spiration, color of skin, poAvers of motion, and readiness to 
eat carrots, apples, or similar appetizing food. 

REL-VTm; MOL.VR N.VRCOSIS AND TOXICITY 

Basis of Comparison of Action of Alcohols. — Most of the data given in 
the literature deal Avith the production of death. In the investigation here 
reported, the quantities of the alcohols required to produce narcosis and to 
produce death Avithin a period of approximately tiventy-four hours Avere 
determined. 

The minimum narcotic dose (M N D) Avas taken to be that dose by Avhich 
light narco.sis Avas produced in about half of the animals. For instance, 



NABOOTiC A.VD TOXIC POTENCY OP AIAPHATiC AECOHOES 


993 


where injections of 5 e.c. of ethyl alcohol per kilo produced no narcosis and 
injections of 6 e.c. per kilo, the next larger dose, produced narcosis in all 
test animals fairly rapidly, the M N D was half way between these doses, 
5^ c.c. per kilo. The certain lethal dose (C 1 j D) was the dose which would 
produce death in about twenty-four lioiii-s in praetieally all animals injected. 
When a given dose produced death in only a portion of the animals within 
twenty-four hours and the next higher dose injected prodneed death in all 
animals, or practically all the animals, in half a day or less, that quantity 
half way between was arbitrarily selected as the C L D. 

EXPERIMENTAL RE.SIII.TS AND DISCUSSION 

The M N D and C L D arc given in Table IV. The average values in 
ottbie ecntlmeters per kilogram are given in the second and third columns; 
the corresponding molar values are given in the next two columns. To 
facilitate comparisons of narcotic or toxic doses, the ratios of molar potency 
have been oaleulated, taking t!ie absolute molar values of ethyl alcohol (0.0945 
mol. per kilogram as the niinimum narcotic do.se and 0,2150 mol. per kilogram 
as the certain lethal dose) .as units The last column shows the ratios ob- 
tained by dividing the C Ij D by the M N D, arranged according to the 
aleohol group. 


Table IV 

Narootjo and Toxic Potencies or ALipu.mo alcohols. Ob.vl .aduinistkation to R-uibits 


ALCOHOL 

1 

AVERAGE C.O.! 

PER KG. 1 

IIOL. PER EG. 

RATIO OF 
MOLAR PO- 
TEN'CT r.TOU 
—1 00 

CLD 

.vi;? 



[ i 





iIND 

1 C 




diethyl 

7.5 

V- 




Ethyl 

5.5 

1 




n-Propvl 

1.75 





Isopropyl 

2.83 

1 




JJ-ButyJ 

1 05 





Isobutyl 

1.75 





seO'Butyl 






tcrt'Butyl 

l.SO 


i 



iefnmvl 

0 875 






MND — Slinfmutn Naicotic X>osc. 

CLD — Certain lethal Dose, 

As the molecular weight increases, the narcotic and toxic properties in- 
ctease; the narcotic properties for most alcohols increased more rapidly than 
the toxic properties. As the homologous scries of normal, iso-primary, .second- 
Jiry, or tertiary alcohols, i.s ascended, the lethal dose in any series becojnes a 
greater multiple of the narcotic dose, with the exception of methyl and 
normal propyl alcoliol. Jfothyl aleohol has always been an exception in 
making generalizations,’* ” both chemical and phariuacologic. Normal propyl 
alcohol is the only prinmry alcohol with which we are familiar that is mi.seible 
in all proportions with both oil and water. 
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Experiments with iso-alcoliols have been very limited. Because “iso- 
propyl” alcohol has the name “iso,” is not a criterion that it should be con- 
sidered in the series with primary isobutyl and isoamyl alcohols. It is a 
secondary alcohol and being the first member in such a series probably ex- 
plains why it exhibits ii'regularities. Therefore, we have results on only one 
alcohol (isobutyl) suitable for comparison mth those obtained on a normal 
alcohol of the same carbon content. Alone, the data upon this alcohol are 
not sufficient to warrant drawing definite conclusions. Our results with this 
lone alcohol show that it is less narcotic but more toxic than its straight 
chain isomer. This does not agree with expectations.-®- -® Further work is 
necessary. 

The secondary alcohols show the greatest ranges between their narcotic 
and toxic doses. These alcohols are more narcotic than the isomeric isopri- 
mary, but less narcotic than the normal primary alcohols used. They are 
also less toxic than the normal alcohols used. 

The data on the tertiary alcohols are insufficient for a prediction on the 
behavior of the series. Tertiary butyl is about as toxic and narcotic as the 
isoprimai'y butyl compounds, whereas tertiary amyl is a little more toxic 
and narcotic than its corresponding isomer. 

Methyl Alcohol . — ^Deaths from alcohols other than methyl occurred within 
twenty-four hours in a great proportion of cases. Methyl alcohol intoxication 
from a single dose is clearly divisible into two classes, (1) acute poisoning, 
and (2) delayed poisoning, in which, while the animal is not sober, it is more 
or less completely exhausted. An animal’s degree of narcosis as observed in 
1, distinctly lessens before it dies in stage 2. Since in our experiments other 
alcohols have not shown a delayed poisoning of the same type as methyl 
alcohol, it is manifestly unfair to make a comparison except on the common 
basis of acute effect. However, in our experiments, irrespective of class, 
considering all deaths, methyl alcohol appears to be as toxic as ethyl on 
the cubic centimeter basis; on the molar basis, ethyl alcohol would then be, 
of coui’se, 33 per cent more toxic than methyl. 

Prom the above consideration, which concerns acute intoxication, we do 
not ivish to leave the impression that the other effects are to be minimized. 
From a practical standpoint any untoward effects whatsoever, chronic or 
delayed poisoning, blindness, cystitis, etc., are to be considered. The purpose 
of the comparison, therefore, underlies the analysis, and necessarily narrows 
the applications of the conclusion. It is hardly necessary to state that alco- 
hols other than methyl, using different experimental conditions, might give 
results which we could not compare with methyl on account of the lack of 
a common basis. 


CONCLUSIONS 

The general statement regarding the increase in toxicity in homologous 
series ivith increase in molecular weight has been verified for oral adminis- 
tration. 

This law may be extended to narcotic action foUoiving oral administration. 
Increase in narcotic actmty is more rapid than increase in toxicity in an 



NARCOTIC ANJ> TOXIC POTENCY OP ALIPHATIC ALCOHOLS 


995 


homologous series of alcohols, when administered orally, some alcohols having 
greater narcotic potency than might be expected from their molecular weights. 
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The omentum was firmly Avrappecl about the sectioned spleen, the omentum 
being markedly hemorrhagic and discolored. The autolyzing spleen ranged 
from didl to a bright green in color. The spleen showed the same autolytic 
changes which accompany liver autolysis, being less firm than normal spleen 
as well as gas containing. There 'was a marked loss in weight of the sec- 
tioned spleen, such loss ranging from 13 to 20.5 grams. 

We realize that our study of six cases is not extensive enough to warrant 
any sweeping conclusions. However, unexepected conditions have developed 
which make it necessary to postpone indefinitely any further work on the 
subject. We have, therefore, thought it advisable to offer the ivork in its 
present state of development. 

THE RELATION BETWEEN THE WEIGHT OF THE SECTIONED SPLEEN AND THE SIZE OP 
THE jANIilAL AND THE PERIOD OP LIFE EXPECT^VNCY 

In our observations on liver autolysis we noted that the weight of the 
liver sectioned did not give any definite indication as to the period of life 
expectancy. We then expressed the opinion that the length of life follmvung 
sectioning of a portion of the liver depended upon two factors: (1) the 
rate of liberation of the toxic material, and (2) the rate of absorption of the 
toxic substance. Our work with the spleen has led us to the same conclusion, 
which is based upon Table I. 


T.vble I 


iraiGHT OP ANESIAL 

W’EIGUT OP SPLEEN 

PERIOD OP life after OPER.ITION 

16.8 K 

68 Grams 

— 

11.0 K 

23 grams 

45 hours 

13.1 K 

41 grams 

36 hours 

15.9 K 

77 grams 

36 hours 25 minutes 

21.2 K 

56 grams 

— 

2.3.1 K 

42 grams 

— 


BLOOD CHE3IISTRY 

The following blood constituents were determined: 1. nonprotein nitro- 
gen, 2. urea, 3. amino acid, 4. uric acid, and 5. sugar. The three animals 
which lived following the sectioning of the spleen did not show any marked 
changes in their blood chemistry such as occurred in the animals dying from 
liver autolysis. This point is illustrated by the blood urea and amino acid 
fractions. 


Table II 

Urea Nitrogen Before and After Operation 


DOG 


before 

12 HR. 

24 HR. 

36 HR. 

48 HR. 

60 HR. 

72 HR. 

No. 

14 

21. 

16.3 

15.4 


14 


10.7 

7so. 

22 

18.2 

10.3 

10.7 

10.7 

12.6 


10.7 





T-vble in 






AiUNO 

Acid Nitrogen Before and 

After Oper.vtion 


DOG 


BEFORE 

12 HR. 

24 HR. 

36 HR. 

48 HR. 

60 HR. 

72 HR. 

KO. 

14 

8.52 

6.82 

5.98 


5.78 


5.71 

XO. 

23 

7.45 

6.09 

7.09 


6 90 



XO. 

22 


7.00 

7.82 

7.00 

7.00 


7.00 . 
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We liave made complete cliemical studies only ou one animal wliich died 
following tlie sectioning of the spleen. The animal showed no marked 
changes in any of nonnitrogeuous blood constituents except the amino acid 
fraction which is represented by the figures in Table IV. 


T.IBLE rv 

AiiiKo Acid Nitrogen Before and After Operation 


DOO 


BEFORE 

12 HOURS 

24 HOURS 

36 HOURS 

NO. 

21 

7.27 

7 78 

8.19 

DEAD 


This one case is not sufficient to warrant a definite conclusion, but it is 
suggested that cither the other nonprotcin nitrogen constituents are not in- 
creased or that if an increase occurs it does so in the last twelve hours of life. 

Analysis of the abdominal fluid present at death occurring from spleen 
autolysis gave the figures shown in Table V. 


Table V 


SAMPLE 

N.P.N. 

UUEA 

IIRIC ACID 

A^iIINOACIP 

DOG 21 

DOO 21 

58.S-60. 

CO.0-60.0 

3S.6-34. 

35. 

2.32 - 2.35 

12.7-12,7 


It will be noted that the figures do not vary greatly from those which 
we have previously found associated with liver autolysis. 


CONCLUSIONS 

1. Autolysis of the spleen free within the abdominal cavity has been ac- 
companied by death in 50 per cent of the animals studied. 

2. Death from spleen autolysis has not followed so soon after operation 
as death from liver autolysis, the earliest death being thirty-six hours after 
sectioning the spleen. 

3. It is suggested that the spleen either does not undergo as rapid autol- 
ysis as the liver tissue or that the toxic material liberated is not so potent. 

4. Apparently the blood chemistry is but little altered in the animals 
which survive sectioning of the spleen, while those dying following the opera- 
tion show some changes. 

5. The analysis of the abdominal fluid present at death due to spleen 
autolysis shows the nonprotein nitrogen constituents arc essentially the same 
as in those cases of death due to liver autolysis. 
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THE EFFECT OF POTASSIUM OXALATE ON BLOOD SUGAR DETER- 

MINATIONS'^ 


By Henry J. John, M.D., Cleveland, Ohio 


I N our routine ivorlc witii diabetic patients, I have noticed an occasional low 
blood sugar figure which seemed out of proportion with the daily blood 
sugar estimations obtained from the same patient. In searching for a possible 
reason for this apparent discrepancy, I noticed that this low figure was obtained 
in those cases in which only a small quantity of blood — from % to 1 c.c. — ^ivas 
taken, as in children. I, therefore, began to suspect that variations in the 
amount of the potassium oxalate, used to prevent clotting of the blood, might 
provide the explanation. 

I believe that the usual practice in making blood sugar determinations is to 
put a pinch of oxalate into the test tube which is to receive the blood, the tube 
being well shaken as soon as the blood is added to insure thorough mixing, 
and the blood examined as soon as possible thereafter. Our own practice is 
to make the blood sugar determination within fifteen minutes. 

In order to determine the effect of the oxalate on the blood sugar determina- 
tion, the following experiment was carried out. Two specimens of blood equal 
in amount w'ere taken from each of two patients and placed in test tubes. To 
one specimen from each patient, 15 to 30 mg. of potassium oxalate, the amount 
used in routine work, ivas added and to the other specimen from 250 to 350 mg. 
Blood sugar estimations on these mixtures as obtained by the Myers ’ modifica- 
tion of the Benedict method, gave the results shown in Table I. 


Table I 


SPECIitENS FROlt 

SMALL AMT. OXALATE | 

LAKGE AMT. OXALATE ! 


PATIENT 

.Blood suaar ma:. per 

Blood susrar mEf. per 

VARIATION 

Number 

S 100 c.c. 

100 c.e. 


1. 

122 

82 

33% 

2. 

93 

60 

35% 


These variations led me to make a further investigation of the possible ef- 
fects of varying amounts of oxalate on blood sugar estimations. The following 
procedure was used: To each of tw'O sets of eight test tubes containing respec- 
tively 15, 30, -15, 60, 75, 100, 150, and 200 mg. of potassium oxalate, 2 c.e. of 
blood was added. The blood added to the tubes in one set was talien from a 
diabetic patient and to those in the other set from a nondiabetic patient. Each 
tube was thoroughly shaken three times at inteiwals of fiom one to two minutes, 
after ivhieh whole-blood sugar estimations ^vere made by the jMyers-Benedict 
method with the fairly constant results shoivn in Tables II and III. The ex- 

•Froni the Cleveland Clinic. 
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perimeut was repeated tising the FoUnATu method of blood sugar dotermina- 
tion, with the r«ults shown in Tables IV and V. Table VI shows that the 
results obtained by the Slyers-Beneclict and Folin-Wu methods were fairly 
uniform. 

These experiments sliow that the quantity of potassium oxalate used bears 
a definite relation to the blood sugar determination. As the amount of oxalate 
is increased, the blood sugar content determination is decreased in both diabetic 
and nondiabetic eases. 


Taole II 

-L BiOOD Sugar Values ix NOxwabbtjc Cases Obtaixeb by Usixg Varyjko Ponxioxs of 
PoTAssnjM Oxalate as an anticoagui.ant 


(ifyers ’ modification of Benedict njctliod) 


UQ. or POT. 

(1) 

(2) 

(3) 

(i) 

(S) 

(6) 

(7) 

(8) 


OXALATE PER 










2 0.0. BLOOB 

15 

30 

45 

GO 

75 

100 

130 

200 


Case X 

105 

97 

04 

91 



60 

60 

Blood 

o 

119 

IIG 

no 

106 

104 

102 

74 

53 

sugar 


108 

100 

100 

102 

94 

92 

74 

68 

jaff./iOO 

4 

95 

95 

94 


70 


00 

30 

c,c. 

5 

lor 

104 

98 

OS 


91 

77 

50 


C 

110 


104 

97 

92 

87 

81 

75 


B. Percentile Decrease in 

Each Blood Sugar Estimation as Compared with (l) in A 



(2) 

(3) 

(■») 

(5) 

(C) 

(7) 

(8) 


Casa 1 


7 

10 

13 



43 

43 


2 


2 

2 

n 

IS 

U 

38 

53 


3 


2 

2 

4 

13 

15 

31 

37 


4 


0 

1 


2C 


37 

68 


5 


3 

8 

8 


15 

28 

63 


6 



5 

12 

30 

21 

26 

32 


Average Loss 


2.8 

4 06 0.0 

17 

10.37 

34 

48 

Per cent 





Table IU 






X. Bloop Sugar 

Values in Di.vbetic 

Cases Obt.vinu> 

BY UsiNO VaRVINO PORTIO.NS OP 


POTASSimi 

OXAUVTE AS AN 

ANTICOAGXILANT 




CMyers^ modification of Benedict method) 




-Mo. OP roT. 

w 

(S) 

(3) 

w 

(3) 

(0) 

(7) 

<8) 


OXALATE ter 










C.C. BLOOD 

15 

30 

45 

GO 

T5 


IjQ 

200 


Case 1 

258 

007 

212 

207 

1D3 

193 

1S7 

143 

Blood 

2 

343 

344 

330 

323 

309 

277 

224 

191 

sugar 

3 

403 


394 


333 


333 

263 

mg./lOO 

4 

157 


145 


13S 


07 

76 

c.c. 


150 

150 

US 

143 

Ml 

132 

225 

216 


<3 

161 

101 

156 

156 

150 

154 

143 

234 


B. PencENTiLE Decrease in 

EACH BtOOD SUGAU ESTOIATIOH AS COMP.UlED WITU (1) IN A 



(2) 

(3) 

t^) 

(3) 

(6) 

(7) 

(8) 


Case 1 


12 

IS 

20 

23 

26 

2S 

44 


ft 


1 

3 

20 

11 

20 

30 

45 


3 



3 


IS 


18 

33 


4 



s 


12 


,33 

52 


5 


0 

i 

3 

0 

32 

35 

22 


G 


0 

3 

3 

3 

4 

11 

17 


Averago Loss 


3.25 

0 

9 5 

12.5 

15.5 

24 ..3 

30 

Per cent 
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Chart 1. — Percentile decrease In the blood sugar content produced by varj'ing amounts of 

potassium oxalate. Nondiabetic cases. 
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Chart 2. Percentile decrease in the blood sugar content produced by varying amounts of 

potassium oxalate. Diabetic cases. 
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Tho explanation of this effect of potassium oxalate on the blood sugar deter- 
miiiation must be left to the physiologic chemist. As a clinician, my interest 
lies in its practical application to our eveiyday ivork. It follows that in ordei’ 
to secure uniform and accm’ate results, the amount of oxalate used must be 
standardized. The need for such a standardization is indicated also by the vari- 
ation in tho amounts I'ccommended by different authors. Thus, in tho United 
States Army klanual and by Mathews, 50 mg. of oxalate per 10 c.c. of blood is 
recommended, while Folin, Cummer and Stitt advise 20 mg. 

Because of tins discrepancy, I made an investigation to sec how large a 
quantity of blood could be kept from clotting by 15 mg. of oxalate. I set up a 
series of test tubes, each containing 15 mg. of oxalate, and varied the amount of 

Tablc IV 

A. Blood Sugar Values in Nondiabetio Cases Obtained by Using Varyinq Portions of 

POTASSIUil OXALiVTB AS AN ANTICOAGULANT 


(Polin-Wu Method) 


UO. OF POT. 

OXALATE PER 

2 0.0. BLOOD 

CD (2) 

IS 30 

(3) 

4o 

(4) 

60 

(5) 

73 

(C) 

300 

(7) 

150 

C8) 

200 


Case 1 

130 

139 


131 


131 

121 

Blood 

2 

116 111 

110 


110 


108 

101 

sugar 

3 

108 100 

9r> 

93 

91 

91 

91 

66 

nig./lOO 

4 

122 

118 


117 


114 

113 

C.C. 

5 

lOG 103 

103 

103 

103 

08 

97 

02 


B. Percentile Decrease in Each Blood Sugar Estim.\tion as 

Compared with 

(1) IN A 


(j) 

(3) 

<■>) 

(•>) 

(C» 

(7) 

(8) 


Caso 1 


0 


6 


6 

13 


2 

4 

5 


s 


7 

13 


3 

7 

12 

12 

16 

16 

10 

39 


4 


.3 


4 


7 

7 


5 

1 

3 

3 

.3 

R 

9 

13 


Average Loss 

4 

4.6 

7 o 

OS 

12 

9 

17 

Per cent 


Table V 

A. Blood Sugar V.vlues in Dluietic Cases Obtained by Using Varying Portions or 

POT.VSSIUM O.YALATE as Mi ANTICOAGULANT 


(Folin-Wu Method) 


Mo. op POT. 

(D (2) 

(3) 

(4) 

(5) 

m 

(7) 

(8) 


OX.VLATF. PER 









2 C.C. BLOOD 

15 30 

45 

60 

73 

100 

150 

200 


(Jaso 1 

323 


323 


323 


286 

Blood 

2 

175 163 

158 

152 

152 

152 

14S 

142 

sugar 

.3 

351 

339 


339 

32S 


.323 

mg./lOO 

4 


135 

155 

140 

146 

144 

142 

c.c. 

5 

182 182 

183 

174 

174 

172 

166 

106 


B. Percentile DEcnE.\.SB in E.^ch 

Blood Sugar Estimation as 

Compared 

WITH 

(1) IN A 


(2) 

(3) 

(4) 

^5) 

<6) 

(7) 

(8) 


Case 1 



1 


1 


12 


2 

0 

10 

l.T 

13 

1.3 

15 

19 


3 


4 


3 

7 


8 


4 

0 

0 

0 

6 

6 

7 

9 


5 

0 

0 

4 

4 

0 

0 

9 


Averago Loss 

2 

3.23 

4.ri 

Ii.3 

6.6 

1U..33 

11.1 

Per cpiit 
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Table VI 

Average Percentile Loss op Blood Sug^vk 
(Due to varying amounts of Oxalate) 


NONDIABETIC CASES 


MG. OF POT. 

OiXLiLATE PER 

2 C.C. BLOOD 

(2) 

30 

(3) 

45 

(4) 

60 

(3) 

73 

(6) 

100 

(7) 

150 

(8) 

200 

Percenti’e loss Poliix-Wu 








Method 

4 

4.6 

7.5 

6.8 

12 

9 

17 

Percentile loss Myers’ 








Method 

2.S 

4.66 

9.6 

17 

16.37 

34 

48 



DLVBETIC 

CASES 





MG. OP POT. 

(2) 

(3) 

(^) 

(5) 

(6) 

(7) 

(8) 

OXALATE PER 








2 C.C. BLOOD 

30 

45 

60 

75 

100 

150 

200 

Percenti'e loss Polin-Wu 








Method 

2 

3.25 

4.5 

6.0 

G.6 

10.33 

11.4 

Percentile loss Myers’ 








Method 

3.25 

6 

9.5 

12.5 

15.5 

24.0 

36 


The Aaiount of Blood Which 

Table VII 

15 iiG. op Potassium 

Oxalate 

Will 

IvEEP from 

Clotting 

Case 1 

Pot. Oxalate mg. 

Blood c.c. 

Clotting 

Blood Sugar nig./lOO c.c. 

15 

o 

ncg. 

90 

15 

4 

neg. 

90 

15 

6 

neg. 

90 

15 

s 

ncg. 

90 

15 

10 

neg. 

90 

Case S 

Pot. O.xalate mg. 

15 

15 

15 

15 


Blood c.c. 

1 

3 

8 

15 


Clotting 

ncg. 

nog. 

nc-g. 

clotted 


Blood sugar mg./lOO c.c. 

113 

113 

113 

113 



blood put into each, witli the results shown in Table VII which demonstrates that 
when 10 c.c. of blood or less is used, 15 mg. of oxalate is sufficient to prevent 
clotting. Since the valuations in tlie blood sugar estimation are small when the 
amount of oxalate varies between 15 and 30 mg., it would seem that for routine 
Avork it Avould be sufficient to place 15 mg. of oxalate in a test tube and 
use this as a guide for the amount to be placed in each tube used. It Avould 
not be practical and, as I have shoAvn, it is unnecessary, to weigh each 15 mg. 
portion accurately, as that is time-consuming, and the eiTor occurring from the 
slight increase, is hardly worth eonsidei*ation. It is the use of the considerably 
larger portions of oxalate Avhich needs to be eliminated. If all physicians and 
clinicians will adopt such a unifonn basis, our figures rvill be more accurate and 
can be used fairlj^ for comparative studies. There are many small technical 
problems connected Avith the study of diabetes, and it is only by solving each 
of these that Ave can properly evaluate our findings. 




A POSSIBLE SOURCE OP ERROR IN THE USE OP RUSSELL’S 
DOUBLE SUGAR MEDIUII* 


Bv AViLUAir P. Belk, JI.D., and JIakgabet Duff, Brvn Mawb, Pa. 


I T lias been tbe practice in this laboratory, and ive believe elsewhere, in 
searching feces and urine for typhoid bacilli, to fish characteristic colonies 
front Teague’s, or Endo, plates directly to Rus-scil’s double sugar tubes. If the 
reaction on this medium wa.s characteristic, especially if there was no produc- 
tion of gas, further identification was undertaken. Othenvise a negative re- 
sult was reported. 



Fiff. 2, — B, typfiosua from rfouhlr suffar mallum showJxiff vacuoJes 


Before niakiii" subcultures, or agglotbiatiou tt-sth, Gram's stains were 
Jiaturally studied from the growth on BusscH’s slants to dotermiue i>urity of 
culture and typical morphology. It was in this step that our cri’or occurred. 
It was found that typhoid bacilli, as well as other members of the Typhoid- 
Colon-Dysenlei'y grouj), appcai'cd, under these conditions, as large bacilli with 
vacuolated ends. The appearance was quite closely that of a spore-forming 
organism, Moreover, when litmus was the indicator in tbe Bussell ’a medium, 

•From Uic Laborntor>- of The Brj-n iUwr Hospital. Bryn Mawr. Ptnnsj Ivanla. 
liccilvi’ii for piiblicaUon. November 25. 1224 
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ordinary decolorization in some instances left a bluish tinge in the bacteria, 
Avhich gave them a Gram-positive appearance. This undoubtedly resulted in 
discarding cultures which merited complete identification. 

This reactipn was further studied with the following organisms: A stock 
strain of B. typhosus (U, S. Army) ; three cultures of B. typhosus from feees 
of a typhoid patient, identified by the specific agglutination; two strains of B. 
feealis alealigenes, and B. dysenteriae, B. Shiga (Stock). These were inoculated 
into the following sugar media; Russell’s double sugar with litmus indicator; 
Russell’s double sugar ivith Andrade’s indicator; Teague’s plates; and bouillon 
containing 1 per cent of glucose, lactose, saccharose, xjdose, arabinose, mannite, 
maltose, dulcite, salicin, and inulin. All of the nine organisms showed well 
marked vacuolization on both Russell’s tubes, and on Teague’s plates. The 
stock strain of B. typhosus was vacuolated in every variety of sugar media. 
The other organisms were studied from the glucose and lactose bouillon only. 
Here the reaction was variable, some organisms showing many vacuoles, others 
none. This variation did not correspond at all to fermentation of the different 
sugars by the several bacteria; B. feealis alealigenes, for instance, showing a 
marked reaction in glucose, but none in lactose. "With every series a plain 
agar slant was caiTied from which all the bacteria were typical morphologically. 

Unstained bacteria, when treated with weak acid and weak aUiali developed 
no color changes either in their bodies, or in the vacuoles, which would seem to 
eliminate vital staining of the organisms and the presence of the indicator in 
the vacuoles. Iodine likewise failed to produce any reaction. However, the 
definite association of this vacuolization with sugar media makes it seem reason- 
able that the carbohydrates influence this formation. 

Incidentally it may be remarked that the acid reaction on Russell’s medium 
was atypical in some respect in about 50 per cent of inoculations. 

Conclusion: B. typhosus, and some other members of the Gram-negative 
intestinal group of bacilli, develop an atypical morphology on Russell’s double 
sugar medium, being large and vacuolated. This medium is not a suitable one 
from which to study morphology. 



IjABORATOBY diagnosis in throat infections* 
II. The Direct Smear as as Aid to Diagnosis 


By C. C. Young, Dr. P. H., and JIisna Crooks, Lansing, Michigan 


A S indicated in a previous eommunication.’ the routine use of the swab for 
transporting throat specimens permitted the preparation of a direct smear 
for immediate examination. We have found this procedure valuable in making 
a differential diagnosis and in saving time, as illustrated in Table I. 


Table I 

Direct AficRoscorrc Ex.utw.mo.NS on Dlicnostio Swabs 
1923 


CLlKICAli DI.VONOSIS 


Direct 
K. L. 

LABORATORY 

Smear 

V. A. 

FIKDIXGS 

Scrum Hcdia 

K. L. 

iJiplitbena 

US 

102 

14 

134 

Septic sore throat 

36 

20 

30 

20 

Vinecat^a angina 

10 

2 

8 

2 

Tonsillitis 


11 

4 

39 

Doubtful 

74 

20 

22 

53 


311 

IS.*) 

58 

253 


K.L. — KJeba-Loefller baclili. V.A — Organisms of Vincent. 

(A comparison of tho laboratory an<I clinical flndings on positive diagnoses of three 
months in 10220 


In Table I it may be observed that 155 stvabs showed diphtheria bacilh 
and 58 showed org'ajdsm of Vincent’s on direct smear. Of 2C3 swabs found 
positive on culture, 155 (over 61 per cent) were found positive on direct 
examination. The early differential diagnosis made it possible to establish 
ctuarantine and immunize contacts eighteen to tAvcnty>foiu' hours earlier than 
otherwise in an appreciable number of cases. 

The time factor is important in estimating the value of the direct miero- 
seopie examination in throat infections, but of much greater importance is the 
diagnosis of Vincent’s angina, for it may be mistaken for diphtheria, as pointed 
out by Ucckord and Baker^ in a study of 56 cases. The incidonce of Vincent’-s 
angina has no doubt been raised by the returned soldiex's but on account of 
the lack of differential diagnosis, cases are missed. Organisms of Vincent were 
found on 5.7 per cent of the diagnostic swabs in the laboratories of the iliehigan 
Department of Health during the fiscal year ending June 30, 1923, and were 
found in many cases which were clinicallj’' confused with diphtheria, as shown 
in Table I. 

STATUS OP THE DIHECT iUCROSCOPIC EXAMIN.VTIOX 

Since 1884, when Loefner’'s cultural findings superseded Kleb s observa- 
tions on morphology, the value of the direct smear in diphtheria diagnosis has 

•Prom the Bureau of ^laboratories. Xllchlgan I>epartni£nt of Health, I>anstng. Michfgan, 
Bocelvcd for publication, November £0. 1021* 
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been questioned. Many authoi’ities of today do not discuss it and those who do, 
recommend it with reservations. Pai*k^ recommends its use by experienced bac- 
teriologists and bases a positive finding on contour, mode of division, and ar- 
rangement. Stitf* states that an immediate diagnosis is possible in 36 per cent 
of the eases and recommends Gram’s method of staining. Osier in his text- 
book “Practise of Medicine” recommends an examination of a cover-glass prep- 
aration from membrane by an experienced bacteriologist as a confirmation of 
clinical diagnosis and the means of differentiating between pseudo and true 
membranes. He does not, bowevcr, advise its use by clinicians. Novj"” men- 



Plate 1. — Diphtheria bacilli in direct smears and in serum media, i, 2, 3. Direct slide 
preparations stained with alkaline methylene-blue. 2-A, 3~A, Smears of cultures from the 

swabs J and 3 respectively. 2. Direct slide preparation from swab of sore on cheek stained 
with alkaline niethylene-blue, 2-A. Smear of culture of swab 2 stained by Gram’s method. All 
cultures were pathogenic for guinea pig. 


tions tlie cover-glass preparation from the membrane stained with methylene- 
blue as a method of procedure but does not recommend it. 

Bleyer® discusses direct smears in diphtheria from the point of view of the 
clinician. In his investigation he was able to demonstrate diphtheria bacilli in 
59 per cent of direct microscopic examinations made on exudates collected with 
a special “scoop” from known cases of diphtheria. He cites the frequent find- 
ing of Vincent’s angina coexistent with diphtheria. Bleyer uses Greenthal’s 
method of staining and recommends the direct smear as an aid to diagnosis if 
the clinician “seeks those forms with -which he is familiar and trusts his judg- 
ment to no others.” 
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by the mucous membrane of the throat; (2) growth in symbiosis with other 
organisms; and (3) age of organisms. Consequently, we observe on the direct 
smear the solid type and the clubbing distal ends of the young cnltures (Plates 
1 and 2), the metachromatie granules of the routine culture, or the pleo- 
morphism of the old culture when the throat furnishes optimum conditions of 
growth, depending on the period of incubation, temperature, and Ph of the 
pabulum. 

Freshly collected material from the throat no doubt has the greatest 
diagnostic value. Swabs one to three days in the mails, however, routinely 
give in these laboratories positive findings in both diphtheria and Vincent’s 
angina. The procedure is in brief as follows: 



Plate 3. — ^Photographs of slide preparations from throat swabs stained iritli alkaline methylene- 

blue showing organisms of Vincent. 


*1. First, inoculate blood plate; second, inoculate Loeffler’s serum; make smear on slide. 

Note: Only when freshly collected specimens are submitted are the slide prepara- 
tions made before inoculating the culture mediums. 

2. Examination of direct slide preparations. 

a. Stain with LoeiBer’s methylene-blue. 

To stain: Dry and fix preparation. Flood slide with stain for two minutes, 
wash in tvater, diw in air. 

b. Report only positive findings on direct smears. If a report is requested, give 
only a provisional negative report and make a final report from the culture. 

c. Report organisms of Vincent when B. fusiformis is found in the presence of 
spirocheta. (See Plate 3.) 

3. General Ruling. 

a. At 8:00 a. sr. daily of after ten to 18 hours incubation, spread smears, stain 
with Loefiler's alkaline methylene-blue and examine. 

b. Any cultures which show solid forms (A2 and C2) or overgrowth of other 
organisms should be smeared again and stained by a differential stain to demon- 
strate granules. Cultures showing granules and doubtful morphology should be 
stained by Gram’s method. 

^From the. direction sheet of the Bureau of Laboratories. Michigan Department of Heaitli. 
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Wo routinely use alkaline methylene-blue for two reasons; (1) the various 
differential stains do not stain the young culture which is one of the principle 
diagnostic features of the microscopic picture in direct smears; (2) we do not 
feel that the experienced microscopist needs differential stain in order to identify 
diphtheria bacilli. For, since wo make our identification of diphtheria bacilli 
upou characteristic morphology, aiTaiigemcnt and bipolar staining, we want a 
stain that will give us a clear-cut picture of arrangement and morphology. 

SUMMARY 

A report of the findings on direct examinations of throat swabs is presented. 
Smears made from swabs mailed into the laboratory showed diphthcria-like 
bacilli on about 60 per cent of the positive cultures. The organisms of Vincent 
were found in many cases which were clinically confused with diphtheria. 
Smears from both the awabs and cultures were stained with LoefBer's alkaline 
methylenc'blue and a diagnosis made upon staining reaction, morpliology, and 
arrangement. Jlierophotographs are submitted, showing the effect of incubation 
period on morphology and the similarity of the microscopic picture in direct 
smear and in the young culture. 
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CONTEIBUTING CAUSE OP TURBIDITY OP NESSLERIZED SOLU- 
TIONS IN THE DETERMINATION OP UREA IN 
THE WHOLE BLOOD* 


By Prank B. Cooper, Trudeau, N. Y. 


I N the determination of urea in blood during the past few years, we liave 
noticed along with other observers, that turbidity frequently developed after 
uesslerization of the unknown solution. 

The technic employed is that described by Gradwohl and Blaivas^ and 
offers the advantages of speed, accuracy and ease of manipulation. This method 
is practically the same as that of Van Slyke and Cullen- except that the final 
ammonia solution instead of being titrated, is nesslerized as in Folin and 
Parmer’s^ method for total nitrogen in urine. 

It was found, however, that a certain number of determinations failed, on 
account of the development of turbidity shortly after addition of Nessler’s re- 
agent to the final ammonia solutions. In no instance did the standards give 
turbid solutions. 

After carefully cheeking over the various reagents used, the cause was 
traced to the small amount of eaprylic alcohol, added to prevent foaming, which 
was carried over with the ammonia dui'ing aeration. The degree of turbidity 
produced varies directly, and the time of turbidity inversely with the amount 
of alcohol used. 

Fresh samples of eaprylic alcohol manufactured by three different com- 
panies were next tried and yielded practically identical results. 

It was found that 0.02 c.c. of eaprylic alcohol prevented foaming for twen- 
ty-five minutes, and gave solutions which remained clear for eight hours after 
addition of Nessler’s reagent. Pour-hundredths cubic centimeter prevented 
foaming for forty minutes and gave solutions remaining clear for one-half hour. 
Amounts over this prevented foaming for longer periods, but caused turbidity 
in ten to fifteen minutes. 

Various antifoaming agents were next tried, some of which gave even 
greater turbidity than eaprylic alcohol. The best was found to be a mixture of 
1 c.c. of toluol and 0.02 c.c. of capiylic alcohol. This mixture prevented foam- 
ing for at least forty-five minutes, ample time for the aeration, and gave nessler- 
ized solutions which remained clear for at least one hour. 

REFERENCES 

iGradwoU, E. B. H., and Blaivas, A. J.: The Newer Methods of Blood and Urine Chein- 
. istry, St. Louis, 1917, 0. V. Mosby Co. 

2Van Slyke, D. D., and Cullen, G. E.: A Permanent Preparation of Urease, and Its Use 
for Rapid Determination of Urea, Jour. Am. Med. Assn., May 16, 1914, Ixii, 15oS- 
1559. 

sPolin O. and Farmer, C. J.: A New Method for the Determination of Total Nitrogen 
^in Urine, Jour. Biol. Chem., April 12, 1912, xi, 493-501. 

•Research and Clinical Laboratory, Trudeau Sanatorium, Trudeau. N. Y. 

Received for publication, December 22, 1924. 

1012 


CLINICAL STUDIES ON THE KAHN REACTION FOR SYPHILIS* 
II. SPEcmciTY OP Test 


By Habtheb L. Krut, M.D., Ann Arbor, Mich, and R. L. Kahn, So.D., 
L.VNSIKG, Mich. 


A TEST for syphilis should conform with two majoi rcquheinents. 

A Sd posscsfa high degree of sensitiveness in 
.syphilis and it should possess specifieity, so that a positu 
indicative of no pathologic condition except syphilis „„„.;A„cd in the 

Tho sensitiveness of the Kahn precipitation test has be n ^ 

first paper of this series.' The test was compared of 

mann systems, one of syphilis stndied totaled 

high sensitiveness (overnight fixMion). tertiary- e.xolnding eerebro- 

625. These included: primary, 2a: seeondaiy, 6^' ’I' ghsjjyed that 

spinal, 87, eerebrospmal, 192, latent. 218; eongem al 39. 

tho diagnostio value of the Kahn test con.scry-ativc sensitiveuess. 

sensitive Wassemianu decree' the Kahn test is speeifie 

This study was undertaken ^ examinations of 2,500 

for syphilis alone. We, lierem, present the tesun 
nonsyphilitie eases at the University of Michigan Hospital. 

THE K.tHN TEST IN NONSYPHinlTIO C.\SES 
^ in tho first of this series of 

"hnaed antigen was employed 

sSi “ f s k:;s^ — 

results being read immediately all three methods were 

Of the 2,500 eases studied, negative resutts 

obtained in 2,490 cases. These ophthaimologic. 235, 

495; surgical. 498, “esc '’cases is given in Table I. Posi- 

and neurologic, 178. A obtained in the remaining 

tivo reactions with one or ^ ‘ gaven reactions varying from 

ten cases. Of tins nuinher, the j j;.p„„,,eight hundredths of one per 

one to three plus, representing an «> ror ot ' ■ 

cent. The findings are summarized in Table i . 

DISCUSSION OR RESULTS 

. , is the finding that the K:dm test gave 

Of special interest in these rcsul nneumonia and .scarlet 

no false reactions in the febrile diseases, meludmg pneumonia n 

Tstualc, .,na contrlbutlona f ’VvSl L“&a<orte. 

Unhcrslty of SIlchlBan. rt l^r. UBO J. w 

ilichlgan Department of Heaitn. 

Received for publication. November S. l»- - 
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Table I 

Classification op 2,490 Nonsyphilitic Cases in Which the Kahn Test and Two Sepaeate 
Wassermann Tests Gave Negative Reactions 


group 


diagnosis 


no. of 

CASES 


Aeno (various types) 

Dermatomycosis 

Verruca 

Epithelioma 

Scabies 

Seborrheic dermatitis 

Psoriasis 

Heipes 

Dermatitis venenata 
Ec 2 ema 

DERMATOLOGY Cutaneous tuberculosis 

Pityriasis rosea 
Eurunculosis 
Cliancroid 
Urticaria 

Impetigo contagiosa 
Erythema multiformo 
Scarlet fever 
Measles 
Varicella 
. Variola 
Miscellaneous 
Total 


82 

76 

71 

42 

39 

35 

33 

29 

25 

24 

19 

15 
. 18 

16 
16 
15 
13 
11 

6 

5 

3 

154 

750 


Gastric disease (excluding neoplasm) 69 
Pulmonary tuberculosis 59 

ArtJiritis 51 

Cardiac disease (nonspecific) 43 

Diabetes mellitus 41 

Hyperthyroidism 33 

MEDICINE Nephritis 28 

Simple adenoma of thyroid 25 

Cholecystitis 19 

Constipation 16 

Bronchitis 12 

Pleurisy 10 

Asthma 9 

Pneumonia 6 

Miscellaneous 74 

Total 495 

Salpingitis 26 

Carcinoma-uterus 17 

Vaginitis ‘ 12 

Sterility 14 

GYNECOLOGY Retroversion-uterus 11 

Pibroid-uterus 10 

Prolapse-uterus 8 

Ovarian cyst 6 

Dysmenorrhea 5 

Miscellaneous 42 

Total 151 
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Table I — Cont’o 


Gnoup 

DIAGKOSIS 

NO. OP 

CASES 


Gonorrhea and eomplieatious 

53 


Carcinoma gastrointestinal tract 

51 


Injury 

48 


Hernia 

38 


Appendicitis 

37 


Bono and joint tuberculosis 

31 

SUEGERY 

Osteomyelitis 

23 

Prostatism 

ia 


CholcHtluasis 

HI 


Caicinoma breast 

17 


Hemorrlioids 

12 


Nephrolithiasis 

11 


Caicmoma genitoutiuary tiact 

9 


Tuberculosis gemtourinavy tract 

S 


MisccUancous 

124 


Total 

498 


Rcfractivo error 

57 


Cataract 

41 


Conjunctivitis 

23 

OTOLOGY 

Corneal ulcer 

0 


Glaucoma 

5 


Trachoma 

4 


Miscellaneous 

44 


Total 

183 


Tonsillitis 

69 


Otitis media 

26 


Sinusitis 

25 


Bhinitis 

21 

OPHTHALMOLOGY 

Nasal obstruction 

19 


Mastoiditis 

14 


Pharyngitis 

9 


Tuberculous laryngitis 

5 


Miscellaneous 

47 


Total 

235 


Hysteria 

29 


Epilepsy 

18 


Migraino 

11 


Anxiety neurosis 

10 


Multipto sclerosis 

10 


Tie douloureux 

8 

NET7EOLOGY 

Chorea 

7 


Manic depressiro insanity , 

7 


Polyneuritis 

G 


Dementia precox 



Brain tumor 

5 


Paralysis agUans 

4 


Miscellaneous 

57 


Total 

178 
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Classification of Cases Giving Positive Eeactions with One ok More. Methods 


NUMBER OF 

CASES 

KAHN 

REACTION 

WASSEKMAN 

choeesterin: 

IS HOUR FIX- 
ATION ICE BOX 

N REACTION 

IZED ANTIGEN 

1 HOUR FIX- 
ATION ICE BOX 

DIAGNOSIS 

1 

+++ 

_ 

++ 

Pompholyx 

1 

+ + 

— 

+ 

Acne rosacea 

1 

+ 


i 

Alopecia areata 

1 

+ 


+ 

Acne vulgaris 

1 

+ 

- 

- 

Acne vulgaris 

1 

j. 

± 

- 

Pityriasis rosea 

1 

+ + 

+ + 

_ 

Dermatomyeosis 

1 

- 

+ 

- 

Pneumonia 

1 

- 

-!• + + + 

- 

Deviated nasal septum 

1 

- 

++++ 

- 

Tonsillitis 


fever, and that it gave no false reactions in diabetes, carcinoma and tubercu- 
losis — pathologic conditions in which false Wassermanu reactions are still 
reported, although infrequently. 

The several positive reactions obtained are of additional interest. It is 
perhaps fair to state that the study herein reported extended throughout 1923 
and up to July, 1924, and with the exception of two positive reactions (pityriasis 
rosea and dermatomyeosis) all positives were obtained during 1923 before the 
Kahn test had undergone standardization. These reactions, in our opinion, 
illustrate that no biologic test can be error proof and emphasize the importance 
of interpreting the results of serologic tests only in the light of clinical evidence 
or history. 

SUMMARY 

A series of 2,500 cases, clinically free from syphilis, were studied with the 
Kahn precipitation test. 

Negative reactions were obtained in 2,493 cases; one plus reactions were 
obtained in 4 cases; two plus reactions in 2 eases; and a three plus reaction in 
1 ease. 

These results indicate that the Kahn test possesses a high degree of speci- 
ficity for syphilis. 


REFERENCES 

iKeim, H. L., and Kahn, R. L. : Studies on the Kahn Esaction for Syphilis, I. Diagnostic 
Va'ue of Test, Arch. f. Dermat. and Syph., December, 192d, x, 732. 

-Kahn, R. L. : The Kahn Precipitation Test for Syphilis, Demonstration, Am. Jour. Pub. 
Health, June, 192J, xiv, 49S. 

2Kahn, .E. L. : Serum Diagnosis of Syphilis by Precipitation — Governing Principles, Pro- 
cedure and Clinical Application of the Kahn Precipitation Test; Williams and 
Wilkins Co., Baltimore, 1925. 

The following are some current references on the Kahn Test. 

Eothberg, Wm. : A Comparative Study of the Kahn Precipitation Test with the Kolmer 
Modification of the Wassermann, Abst. Bacter., January, 1924, viii, 29. 

Elliott, J. A., and Todd, L. C. : The Value of the Kahn Precipitation Test in the Diag- 
nosis of Primary Svphilis and Its Adaptation to Local Fluids, Arch. f. Dermat. and 
Syph., February, 1924, ix, 208. 

Malcolm, M.; Comparison of Kahn Test with Wassermann Test, Can. Med. Assn. Jour., 
March 1924 xiv 222. 

Osnuind, T. e!. and McLean, D. : A Comparison of the Kahn and Wassermann Test in Five 
Hundred Serums, Brit. Med. Jour., April 5, 1924, 3301:617. 


CLINICAL STUDIES ON TUE KAHN BEAmON FOR SYPHILIS 


1017 


Rubmstcin, 31., and Gauran? Procade do flocculatiou: Tcchuiquo do Kahn, Bull Soc. 
franc, do dormat. et do Syph., April, 1324, xscti, 218. 

.Ifa-vcns, h. C., and Taylor, if, B.: The Value of the Precipitation Test (Kahn) for 
Syphilis as a Public Health Lalioratory Procedure, Aro. Jour. Pub. Health, April, 
1924, xiv, 323. 

Anderson, J. A., and Pishor, E. B.: A Further Report on tho Kahn and Wassertnana 
Tests of Blood Serum and Spinal Blmd, Jour. Jf. J. Med. Sc., April, 1924, xxi, 132. 

Kcim, H. B.: Further Observations of the Kahn Reaction in tho Serologic Diagnosis of 
Syphilw, Am. Jour, Syph., April, 2D24. viii, 323. 

Podeshn, A.; La uueva rcaccion do procipitacioK tsipida do Kahn, para la sifilis, Semana 
mcd., May 2, 1924, i, 827. 

IssKii, 0.5 Comparative Studies on the Kahn Precipitation Test for Sj^ihilitic Serum and 
tho 'Wasserraann Test, Arch. f. Dermat. u. Sj-ph., Mhy, 1924, ix, 612. 

Roek.'itTaw, E. "W., and Hopldus, J. G. ; Zone Phenomena in the Kahn Precipitation Test 
for Syphilis, Iriroc, Soc. Exper, J&iol. and hied., May, 1924. xxi, 463. 

Young C. C.; Tho Kahn Precipitation Test for Syphiha: Tiro Years* Experience in a 
Public Health Libomtory, Am. Jour. Pub- Health, June, 1924, xiv, 508. 

Rochstraiv, E. %V., and Bent, M. J.x A Comparison of the Was»ermann, Sachs-Georgi and 
Kahn Teats for Syphilis, Joctr. L.vb. .tso Med., Jime, 1924, ix, 024. 

Wilson, 3L A., and Nedley, B. M.t Comparison of Wassermann and Precipitation Heac* 
tions in Various Stages of Syphilis, Joint. L-tn. and Clik. Med., July, 1924, is, 704. 

Franklin, G. 0. H.s Kahn Precipitation Reaction for Svphilts, Mil. SuTgeou, July, 1024, Iv, 
39. 

Kendrick, P, L.; Effect of Contamination and Ago of Serum on Kalva Precipitation Test, 
Am. Jour. Pub. IXcalth, August, 1924, xiv, 073. 

Dudgeon, J, S.: Tho Kahn Tc.'it in General Pamlysi.i, Tho Lancet, London, September 20, 

1924, ii, 590. 

Kildufffl, B. A.! Incidence of the Kahn Flocculation Reaction »i Tuberculosis, Med. Jour, 
and Record, July, 2924, exx, sapplomcnt p. xdi. 

Johnson, P. B., and ‘iv^cllbrock, W. L. A.: Wassorm.'ina and Kahn Reactions, Southern 
Medicine and Suigcty, April, 1924; *ce Med. Jour, and Record, Septomber, 1924, 
exx, 304. 

Blackshcnr, E.; Tlie Knlm Piccipitation Te«it Comp.'iicd uith the Wassermann, Mil. Surgeon, 
No\ ember, 1924, Iv, G02. 

Levin, W.: Tlie Kalm Piocipitation Test ns a Routine Test in the Diagnosis and Tioat- 
mont nf Syphilis, Northwest Mrdietne, December, 1924, xxiii, 543. 

Slieppc, W. M,, and Rogers, I. C-: Kahn Piecipitation Keactiou m Diagnosi.'i of Syjdiilis, 
West Va. Med. Jour., Doeomber, 1924, xix, G39. 

Biornaelti, W., and Landau, J. : Odexjm Kilowy Kalina, Polskiej Gazely Lcknr.skicj, 1921, 
xli. 

Monthly Bull. Department of Health, Oty of Neir York, Burrau of Laboratories, 192i, xiv, 
224 (Kalm Test : Two Studies) 

Ma^-uda, B.: On ICahu'a and Sacha-GcoTgt ’s Rraetjons, .Japan Dm/nat. Urol, Assoc. Syphih 
Sect. Niigata 26, a, 27, iii, 1924; see Zentialbl. fur Ifaut and Geschlcchts Krauklicitca, 
February, 1925, xvi, 245, . , 

Parham, J. a, and Bebreua, C. F.; The Kalm Precipitation Test aa Perfonned Aboard the 
II.S.S. “Henderson,’* V S. Nnv. Med Bull., January, 1925, xxii, 23. 

Oisen, R. G., and Cope, II. E.: The Kahn Precipitation Test foi Syphilis, Jour. Mich. 
State Med. Sor., Fcbinaiy, 1925, xxiv, 94. 



HEMOGLOBIN AND IRON IN BLOOD*' 


By Guy E. Sagket;t, B.S., M.S., Kansas City, Mo. 


T he estimation of hemoglobin is a very unsatisfactory procedure because of 
the lack of a uniform standard in common for all methods of detennining 
hemoglobin. Most hemoglobinometers are graduated to read in percentage, con- 
sidei’ing 100 per cent as the nonnal standard ; but yet, each has a different num- 
ber of grams of hemoglobin which is supposed to correspond to 100 per cent. 

Haldane^ has considered the oxygen capacity of the blood of normal persons 
to be 18.5 c.e., corresponding to 13.8 grams of hemoglobin per 100 c.c. If the 
grams of hemoglobin in the blood of normal individuals are determined by the 
oxygen capacity method or by the iron method and expressed in percentage 
considering 13.8 grams as 100 per cent, the resulting percentage of hemoglobin 
win be about 115 per cent, which is, of course, misleading. 

Haden^ working with the Van Slyke oxygen capacity method, found the 
normal standards to be 15.6 gi-ams of hemoglobin per 100 c.c. of blood. 

Table I 

HEilOGLOBIX AND IRON IN B'LOOD OP APPARENTLY NORMAL JIeN 


i 

1 

. 

55 

RED CELL COUNT 

hemoglobin newcomer 

METHOD 

IRON (PE) 

MG. PER 100 C.C. 

hemoglobin 

GM. per 100 c.c. 

CALCULATED FROM IRON 

GM. OF HEMOGLOBIN 

PER 100 C.C. CORRESPONDING 
TO 100% HEMOGLOBIN BY 
NEWCOMER METHOD 

GM. OP HEMOGLOBIN 

PER 100 C.C. CORRESPONDING 
TO A RED CELL COUNT OP 5 
MILLION 

W. A. M. 

4,896,000 


55.5 

16.56 

16.81 

16.91 

C. W. E. 


95.9 

53.5 

15.97 

16.65 


H. M. G. 

4,872,000 

99.1 

55.5 

16.56 

16.71 

16.99 

J. D. L. 

5,216,000 

102.7 

57.4 

17.13 

16.67 

16.51 

P. L. 

4,896,000 

98.0 

55.5 

16.56 

16.89 

16.91 

J. L. H. 

5,344,000 

101.3 

56.0 

16.71 

16.49 


C. N. C. 

4,882,000 

99.7 

56.4 

16.82 

16.87 

17.22 

J. A. 

5,216,000 

101.3 

57.0 

17.01 

16.79 

16.30 

J. H. H. 

4,832,000 

100.0 

55.6 

16.59 

16.59 

17.16 

H. W. 

5,920,000 

116.0 

63.3 

18.89 

16.19 

15.95 

T. J. D. 

5.760,000 

114.1 

64.7 

19.30 

16.91 

16.75 

E. M. 

4,704,000 

94.6 

50.2 

14.98 

15.83 

15.92 

P. L. S. 

4,804,000 

95.9 

51.5 

15.37 

16.02 

15.99 

P. C. 

4,800,000 

98.4 

52.6 

15.70 

15.95 

16.35 

D. E. P. 

5,160,000 

101.0 

55.6 

16.59 

16.42 


Average 



1 56.02 

16.71 

16.52 

16.47 


Average Color Inde.x 0.9925 
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From the laboratory of Dr. Myers, Shukert Bjldg., Kansas City, Mo. 

1018 




HEilOGLODIN AND IHON IN BLOOD 


1019 


Newcomer^ has recently taken 16.92 grains of hemoglobin per 100 c.c. of 
whole blood, the average obtained bj’’ WUUanisou* for adult males, as his stand- 
ard of 100. 

The object of this work is to compare the percentage of hemoglobin found 
by Ncwcomer^s method with the grams of hemoglobin present, and also to lielp 
establish a normal hemoglobin standard expressed in grams per 100 c.c. corre- 
sponding to a five million red cell count. 

The grams of hemoglobin are calculated from the iron content of the blood. 
This method used for determining the iron is that of San Yin 'Wong.® To ob- 
tain grams of hemoglobin, the number of milligrams of iron per 100 c.c. of blood 
is divided by 3.35 (since hemoglobin contains 0.335 per cent of iron). The pres- 


Tablc II 

Hemoolodin .\kd Iron ix Blooi> op apparently Normal Women 


u 
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F. M. 

4,040,000 

93.4% 


15.16 

16.23 


M. T. 

4,800,000 

97.0 

54.0 

16.12 

16.62 

16.79 

B. n. 

4,630,000 

95.9 

51.8 

15.46 

16.12 

16.67 

M. A. 

4,384,000 

88.7 

45.7 

33.64 

15.37 

15.55 

E. B. 

4,800,000 

94.6 

51.5 

15.37 

16.24 

16.00 

I'. B. 

4,480,000 

87.7 

47.6 

14.21 

16.20 

15.86 

a E. 

5,152,000 

100.0 

54.6 

16.30 

1G..30 

15.82 

A. C. 

4,288,000 

S8.7 

47.0 

14.21 

16.02 

16.57 

J. E. 

4,192,000 

83.0 

45.9 

13.70 

16.38 

16.34 

s. c. 

4,160,000 

84.6 

46.3 

13.79 

16.30 

16.57 

it. s. 

5,312,000 

102.7 

57.5 

17.16 

16.71 

16.16 

K. K. 

5,180,000 

100.3 

55.6 

16.59 

16.54 

16.01 

A. S. 

4,640,000 

96.0 

53 7 

16.03 

16.69 

17.27 

E. B. 

4,800,000 

97.1 

54.3 

16 21 

16 69 

16.88 

Average 

4,676,000 

93.59 

51.20 

15.28 

16.32 

16.34 


Average Color Index l.OOOS 


ence of iron in the chemicals used was ruled out by blank determinations. The 
blood counting pipette, countiug chamber, and cover glass used in this work 
were calibrated by comparison with apparatus from the U. S. Bureau of Stand- 
ards, 

CONCLUSIONS 

1. One hundred per cent hemoglobin by Newcomer’s method represents 16.4 
grams of hemoglobin per 100 c.c. of whole blood. 

2. The normal standard coiresponding to a five million red cell count is 
16.4 grams of hemoglobin per 100 e.e. of whole blood. 
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COIilPARATIVE HEAT RESISTANCE OP SERUMS IN THE KAHN AND 

WASSERilANN TESTS* 


By Pearl L. Kendrick, B.S., Lansing, Mich. 


TT is generally accepted that prolonged heating of syphilitic serums at 56° C. 

tends to weaken 'W’assermann reactions, the explanation being that at this 
temperature complement-fixing substances are destroyed. According to 
Noguchi,^ serums heated for thirty minutes at 56° C.. may be 50 per cent less 
potent than unheated senims. Simon- and Kolmer^ also report the apparent 
destruction of complement-fixing substances at 56° 0. Simon recommends 
the heating of senims for ten minutes, and Kolmer for fifteen minutes, in- 
stead of the usual heating for thirty minutes. In the case of the Kahn pre- 
cipitation test, it was shown in this laboratory^ not only that heating serums 
at 56° C. was essential for precipitation reactions but that heating beyond 
thirty minutes often gave stronger reactions. This finding suggested a marked 
difference in the effect of heat on complement fixing and precipitin substances, 
the former showing apparent destruetibility and the latter no destructibility 
at 56° C. 

In the experiments to be reported in this paper an attempt was made to 
study the comparative effect on the Kahn and AVassermanu tests of heating 
the same serum for various period.s. This, it was believed, would give a more 
correct picture of the relative behaAuor of the tests with heated serums than 
experiments in which the AVassermann test was employed with one group of 
serums and ‘the Kahn test with another group. 

experimental 

Syphilitic and nonsyphilitic senims were tested with the AVassermann 
and Kahn tests before heating and after heating for various periods. The 
AVassermann test was carried out with a sheep cell — guinea pig complement 
system. All ingredients entering into the tost were used in 0.1 c.c. amounts 
except the serum which was employed in 0.01 and 0.02 c.c. amounts. Two 
units of amboceptor, two units of complement and three units of a 0.4 per 
cent cholesterinized antigen were employed. The fixation period was one 
hour at ice box temperature. The Kahn precipitation test was carried out in 


*From the Bureau of Laboratories, Michigan. Department of Health, Lansing, Michigan. 
Presented before the .Societj- of .American Bacteriologists, Washington, D. C., IJ.t. 
Received for publication. January 16, 1925. 
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the usual manner, employing the standardized routine test. Because of the 
comparatively large number of examinations made on each specimen, only 
one tube was employed for each test — the one containing 0.025 c.c. antigen 
dilution and 0.15 c.c. serum. 

Two distinct scrio.s of experiments were carried out — the first to deter- 
mine the eifcct of heating soi'ums at 56® C. for various periods and the second 
to determine the effect of heating serums at a higher temperature. In this 
second series, the temperature chosen was 62® C since the serum proteins 
are readily coagulated at still higher temperatures. A lai'ge number of the 
.specimens used were diluted with physiologic salt .solution to give a sufficient 
quantity for the several .separate examinations. It may be mentioned here 
that the undiluted spccimcn.s showed the .same general behavior to heat as 
the diluted ones and the results of all are, therefore, included together. In 
each series there wa.s included a group of .sypliililic serums and a group of 
nonsyphilitic serum controls — tlie classification being based upon the Was- 
sermann and Kahn finding.^ in the routine examinations in this laboratory. 

The first series included 66 syphilitic and 36 nonsyphilitic serums. These 
Specimens were examined before heating and after boating periods of thirty, 
ninety, one hundred and twenty, and one hundred aiul eighty minutes, re- 
spectively, at 56® C. The specimens were prepared for the tests as follows: 
Two-tonths c.c, was first removed from each specimen before heating. Tlio 
specimens were then placed in the water-bath at 56® C. for thirty minutes, at 
the end of which period 0.2 c.c. was removed I’lie specimens were returned 
to the water-bath for the next heating period and so on until a portion of 
each specimen had been removed at the end of each heating period. During 
the heating periods, the small portions which had been removed were covered 
with a damp towel to prevent evaporation. "When the five portions of each 
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specimen were ready for testing, they were examined by the Wassermann 
and Kahn tests. The negative control serums gave negative results through- 
out. Table I gives the findings with twenty of the positive serums. -These 
results are typical of those given by the whole group. 

Before heating,- the serums almost invariably gave stronger reactions with 
the Wassermann test than with the Kahn test. After thirty minutes heating 
at 56° C., the reactions became stronger with the Kahn test and were com- 
parable with those of the Wassermann. Beyond thirty minutes heating, the 
reactions with the Wassermann became gradually weaker while the reactions 
with the Kahn either remained the same or became stronger up to three hours 
heating. Only an occasional precipitation reaction became weaker even after 
three hours heating of the serum at 56° C. 

The second series of experiments included 101 syphilitic and 21 nonsyph- 
ilitic serums. After the routine inactivation period of thirty minutes at 56° 
C., these specimens were heated for periods of thirty, sixty, and one hundred 
and twenty minutes, respectively, at 62° 0. The several portions of each 
specimen were removed at the end of the various heating periods as described 
in the first series and then examined by Wassermann and Kahn tests. -The 
negative serum controls gave negative results throughout. Table II shows 
the findings with twenty positive serums and, as in the first series, they are 
typical of the results obtained with the whole group. 
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After thirty minutes heating at 62° C., the Wassermann reactions were 
considerably weaker than after thirty minutes at 56° C. On the other hand, 
the Kahn reactions showed comparatively little change; a few reactions be- 
came somewhat weaker and a few slightly stronger. Beyond thirty minutes 
heating at 62° G. most of the AVassermann reactions became negative and the 
Kahn reactions weaker. 
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CONCLUSIONS 

llie Kahn'lost!'*' “lunis give alroiiger rcaotiDiis in ihe iVaasemann tlian in 

■' “• 

heating of serums at 56“ C.— up to three hours—there 

stro^gLKa^^r3Bs“^'''“'"™ 

the swToVtlm i" 

reactionsr Wassermann and comparatively lesser reduction iu Kahn 

ticillv Jli* *^2“ C. renders prac- 

.illy all AVassermann reactions negative and Kahn reactions weaker. 
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fHE EFFECT OF SOJIE GUANIDINE DERIVATIATilS AND OTHER 
RELATED SUBSTANCES UPON THE BLOOD SUGAR 
OF NORIIAL RABBITS" 


By IlARRy E. Dubin, Pii.D., and II. B. Corbitt, Pu.D., New York Citv 


-^SED upon the finding that guanidine sulphate produced a hypoglycemia 
nl-,..!.”' rabbits similar to that resulting after an injection of certain 

1 t extracts, Collip" thought that insulin might possibly be a guanidine 
eb?J'°r' ■' found that the hypoglycemia produced by plant extracts is 
be' ''y *^*o fact that low blood sugar does not develop until a mun- 

r ot hours after the injections. The return to normal is considerably dc- 
hJ'^i insulin, on the other hand, liypoglycemia develops in one or 

of “ ‘’Otn™ to normal in from four to six hours. Because 

bis difference, Collip believed that plant extracts contained a new hor- 
mone, whicli be named “Glucokinin.” 

with crude plant extracts we= obtained results exactly like 
to tb^ explained tlie delayed blood-sugar reducing effect as being due 

e presence of a blood-sugar increasing substance in crude extracts. When 
binn '"'Of removed, it was no longer possible to obtain the delayed 

isol j feduciug effect. From the remaining extract, it was po.ssible to 

in I'l ^ 1 *^““^^“"00 which, wlien injected into normal rabbits, produced a fall 
. sugar exactly similar to that caused by insulin. Obviously tliercfore, 

Cltr. biochemical Department or Uie H. A. Metj Research Laboratorlcsc Nc»- York 

nSd^of PubMS?i?n.'FSbrtii,o- 20f September 8-13. 1521. 
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we could not support the theory of the presence of a new hormone in plant 
tissue. 

In the ease of guanidine sulphate, Collip^ obtained the delayed blood- 
sugar decreasing effect, but the animals eventually died. It seemed plausible 
to assume that insulin might be a guanidine compound and with this in mind, 
we decided to investigate a number of derivatives and some related substances. 

We have studied the effect of guanidine carbonate, methyl guanidine 
sulphate, guanidine nitrate, guanidine hydrochloride and guanidine' thio- 
cyanate. In addition, we tested histidine, present in germinating plants; 
xanthine, found in cellular tissue ; and adenine, present in the pancreas. The 
experimental procedure has already been described.- 

A study of the tables shows that histidine hydrochloride was without 
effect. Adenine sulphate caused a 10.4 per cent decrease in six hours, while 
xanthine produced a fall of 23.2 per cent in the same length of time. Ob- 
servations for long periods of time, with these materials, were not made. 

As for the various guanidine derivatives, the most pronounced hyper- 
glycemia was obtained with methyl guanidine sulphate. The thiocyanate in 
one case caused a rise of 45.8 per cent in six hours. In another rabbit, there 
was an increase of 124.0 per cent in five and two-thirds hours. The animal 
died after twenty-five hours, the blood sugar at that time being 15.1 per cent 
below the original reading. This decrease is frequently observed as well in 
normal animals at death. 

Of all the substances investigated, it may be said in general that small 
doses were ineffective. Larger doses did cause a reduction in blood sugar, 
but the animals eventually died. Our findings in this respect, therefore, 
confirm those of Collip. 

At the same time, it .should be noted that the decrease in blood sugar 

T.IVBLE I 


Blood Sugar of Normal Rabbits after Injection of Various Guanidine Derivatives 
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Table n 


Blood Sugar of Normal Rabbits a>ter Injectioi? op Various Guaxidike Berivatives 
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Blood Sugar of Normal R.u)qbits Injection of Various Pt’re Compounds 
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was not comparable, in. any instance, with tiiat produced by a unit of insulin. 
Accordingly, we feel that there is no relationship betwoen insulin and any 
of the products tested. 
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THE VALUE OF EAELY ■VVASSERIIANN EXAMINATIONS IN THE 
DIAGNOSIS OP VENEREAL LESIONS^ 


By Robert G. Owen, A.M., M.D., and H. E. Cope, B.S., M.D., Detroit, 

Michigan 


I N May of 1923, this laboratory adopted the followin'' routine for the diag- 
nosis of suspected primary syphilitic lesions. At first examination, we ob- 
tain blood for a Wassermann test, in addition to the usual dark-field slides. 
Cases with negative dark-field and Wassermann examinations are recalled for 
future Wassermann examinations at stated intervals, to cover a period of six 
weeks from the onset of their lesion; i. e., the time within whieli a positive Was- 
sermann usually develops. 

In a survey of 1160 dark-field examinations we were astonished by the rela- 
tively large number of first examinations yielding negative dark-fields and 
positive Wassermanns. The consensus of opinion among those engaged in clin- 
ical laboratory work seems to be that a Wassermann is of little value if taken 
early in the course of a venereal sore, the onset of a positive Wassermann being 
generally recognized as occurring between the fourth and eighth week. In those 
cases in which we have followed the development of positivity, it has occurred 
quite unifomly between the twenty-first and thirtj’-sixth day from the appear- 
ance of the initial lesion. 

In spite of the unreliability of the avez’age venereal history, one cannot but 
be impressed when 2 per cent of all patients with venereal lesions show positive 
Wassermanns within fourteen days of the onset of tlie sore, and before the de- 
velopment of a typical luetic inguinal adenitis. After discarding all female 
cases and all in which the sore has been present over fourteen days, we found 
twenty-two with negative dark-field examinations and positive Wasseimaims. 
The obvious interpretation to be placed on these findings is that of previous 
infection, which is borne out by the fact that we obtained a history of previous 
infection from eleven of these twenty-two cases. 

The purpose of this note is to emphasize that people with syphilis may still 
contract venereal sores and that Avith negative dark-field examinations and de- 
lay in making a Wassermann test until the usual time for beginning positivity, 
a certain percentage will finally be labeled as chancres which are in reality 
chancroids superimposed upon a previous latent syphilitic infection. We, there- 
fore, wish to call attention to the value of early Wassermanns and to urge the 
adoption of such examinations by those engaged in this ivork. 


»From Serological Department, Owen Clinical Laboratory. 
Received for publication, January 12, 1925. 
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LABORATORY METHODS 


AN HEJIATOCRIT METHOD'* 

By 0. M. Van Ai-lisj, M.D,, New Vokk 

. . . 1 ^ vvhk-h is determined the voluiuetiic 

rpHE hematoemt is an instrument J ^ ^ gep- 

■l relationship between corpuscles and p centrifuge by virtue of 

aration of the two elements is brought about in the contritu^c y 

a diffcreiiee in their specific gravities. Hedin' a great many 

Since the invention of the '^-atocrit, in 1^91 by Hedii.^^ 

types and modifioations have J „ , .vhether minute amounts 

pose of description into two ^ amounts (5 to 15 c.c.) in 

of blood are employed lu blood and aim to complete 

a centrifuge tube. Some of the “''t ' ^^hers inhibit coagulation 

sedimentation before coagulation takc.s p , . jant. 

to begin with by mixing the “apiUary tube and has remained, 

The original hematocrit of Hedin i P ^ 

with minor modifications, the most wi e y length. The blood is 

simply of a finely graduated glass n o ® ^ proportion of 

colloeted in a separate eontainci j we 1 part ; potassium bichromate 

isotonic anticoagulant solution (sodium . P ^ j up into the 

2 parts, water 100 parts), and a =*7?'' l,y fastening it in a 
capillary tube. The ends of the tu e is then carried on at 

specially constructed centrifuge head. J,mtes or so. sedimenting the 

the rate of 10.000 rev. p« mm. for hematocrit tube, 

cellular content into a solid column a column occupied 

The height of this column in relation to the ' S ^ corpuscles in the 

by the specimen represents tbe ^o*"*"*^ ^'oorrected for the amount of diluent 
mixture examined. This ratio is tben 

added, to obtain the value for w^lc , 5 ,^ p,.(,gc„t time, 

The other type of hematocrit is the the ordinary power 

chiefly because it can be homemade (,,he. Ten or fifteen cubic 

centrifuge. It consists of a graduate cen ^ syringe and deposited 

centimeters of blood arc drawn by or in solution. After centrif- 

iii the tube with a quantity of anticoagu ai , ^ j measured upon the 

ugalication at high speed, the corpiiiwu bar scdime.i 

scale and corrected, if ncceissary, for di u >» ■ . .. the various niodi- 

Thcre is little purpose b-™ jt^^Ired. although many 
fieations of these two types of ^ popularity, 

^ry ingenious. None of them has gan d . > 

•Prom the noboratorlM " ' 

Tlecclved for publication, n<?cemoc 
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and ill each, case tlie reason for this is to be found in a deficiency from one 
or both of tAVO standpoints — practicability of operation and accuracy. Whole 
blood is not at all easy to handle and measure with precision. Its viscidity 
renders it somewhat adherent to the Avails of a containing vessel, and diffi- 
culties readily arise in transferring a specimen accurately and cleanly from 
the collecting instrument (syringe or pipette) to the hematocrit tube. If the 
syringe is used for the purpose, the “dead space” in the extremity also com- 
plicates the technic. The slightest coagulation taking place in the specimen 
prevents complete sedimentation of the corpuscles, and in normal blood coagu- 
lation is initiated far sooner after shedding than the usual methods for 
estimation of clotting time Avould indicate. For instance, the Avire loop 
method of Inchley- gWes the clottmg time of cat’s blood as betAveen 100 and 
200 seconds, and by a Avire loop method of my oAvn^ it is possible to detect 
coagulation in normal rabbit’s blood as eai'ly as betAveen tAventy and thirty 
seconds after shedding. Appai’ently the Boggs and other commonly used 
procedures measure, not the initiation of clot fonnation, but the attainment 
of a certain degree of firmness or resistance in the clot, and subsequently 
their readings are taken Avell along in the process of coagulation. On account 
of interference by coagulation, the employment of Avhole and unaltered blood 
in the hematocrit necessitates having the centrifuge directly at hand, often 
an impracticable specification Avith the high-poAver machine. There is a dis- 
tinct disadvantage, also, in those hematocrits Avhich require larger specimens 
of blood than ean be obtained readily by needle prick of the finger or 
ear lobe. 

The physical principles underlying the operation of the hematocrit arc 
Avell understood; nevertheless, many hematocrit methods have not in all 
respects held strictly to these principles. The most frequent inconsistency 
has to do Avith the use of an anticoagulant Avith the specimen of blood. The 
majority of iiiA’^estigators Avho employ an anticoagulant solution select the 
strength of the solution on a purely arbitrary basis. A very slight alteration 
of the osmotic pressure of the fluid medmm surrounding red blood cor- 
puscles results in a perceptible change in their volume, and care must be 
taken that the concentration of a diluent used in hematocrit determinations 
be such as to render it isotonic Avith the blood plasma. A common error 
arises also in the supposition that this difficulty may be overcome by the use 
of the anticoagulant in poAvdered form. Hooper, Smith, Belt, and Whipple^ 
state that the addition to Avhole blood of the minimum amount (0.1 per cent) 
of sodium oxalate crystal that Avill completely inhibit coagulation changes 
the corpuscle Amiume by 3 per cent. Our oAvn observations indicate that the 
addition of such an amount of tlie crystal to Avhole blood changes the cor- 
puscle A'olume by 5.5 per cent. Most of those using a dry anticoagulant 
employ more than the minimum amount. 

Sufficient detail in regard to the manner of centrifugalization is seldom 
given, and this is an important omission, because up to a certain point the 
degree of sedimentation is roughly proportional to the total centrifugal force 
exerted upon the corpuscles, and this force is a function involving several 
factors. In order to be sure of obtaining complete separation of the cor- 
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piiselcs from the fluid element, it is not sufficient to give as specifications for 
centrifugalization only the velocity and duration. The packing power that 
is obtained from one centrifuge can be duplicated in another only when, in 
addition to velocity and duration, are known the radius of the centrifuge 
head, the diameter of the hematocrit lumen and the dilution of the specimen. 
jVs will be demonstrated below, all of these factors play a perceptible role. 
Koeppe” has shown that, coincident with the attainment of an ultimate read- 
ing in the hematocrit, the red corpuscle mass assumes a peculiar translucency 
to transmitted light and at the same time an opacity to reflected light, and 
he suggests that this appearance is the result of the elimination of all inter- 
stitial fluid. 

Very probably it is largely because of the complications of technic and 
the factors of error mentioned above, that the hematocrit has been very 
largely discarded from clinical use in favor of the hemacytometer, for cer- 
tainly the information to be gained from the former instrument is of no less 
value than that rendered by the latter. Indeed, it would appear from what 
we know of the alterations in tlic size of the average erythrocyte that take 
place in the anemias, that volume determinations must represent erythrocyte 
function in pathologic conditions more truly than do cell counts. It is well 
recognized, for instance, that tlie physical vigor of a patient suffering from 
pernicions anemia and with onc-quartcr the normal number of red cells is 
considerably greater than that of a patient with a secondary anemia of like 
cell count. This is readily accounted for by the changes in erythrocyte size 
characteristic of these two diseases, for the blood of the first patient, when 
tested from the volumetric standpoint may easily be found to possess three- 
eighths of the normal amount of erythrocytic substance, and the blood of the 
second patient to contain only ono-sixth. This advantage of the volumetric 
over the numerical e.stimation has been made of use in the prognosis of 
tuberculosis” and of other constitutional diseases. 

However, there should be, of course, no competition between the hema- 
cytometer and the hematocrit, for they measure quite different characteristics 
of the blood, each in itself of importance in understanding the status of tlie 
hemie system. This is brought out strikingly in the “volume index” of 
Capps, ^ which is the ratio between volume and numbers of red corpuscles in 
n .specimen of blood. Hadeii* ha.s recently emphasized the value of the volume 
index in tlie diagnosis of pernicions anemia. It is apparently more to be 
trusted than the color index. He asserts tliat a high volume index in asso- 
ciation with achlorhydria is virtually pathognomonic of the disease even at 
a very early stage. This in itself is sufficient justification for including the 
hematocrit in the equipment of the clinical laboratory. 

It has been nccessai'y in some of our work to determine the relative cor- 
puscle volume of rabbit’s blood from small specimens and with considerable 
accuracy. A hematocrit method has been contrived which has given com- 
plete satisfaction from these standpoints under very extensive use. and 
which at the same time is simple of operation. Xo claim is made for 
originality in any single detail of the instniiiieiit or the method, for tlie.se 
are to be found in various of tlie hematocrits hitherto described, but so far 
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as can be found there is no hematocrit which combines these features or a 
technic which meets the requirements of simplicity and accuracy as ade- 
quately as does this. Because of the apparent need of a hematocrit of these 
characteristics in experimental and clinical work, the following description 
is given of the instrument and the method of its use together ivith sufficient 
study of the technical factors involved to insure reliable performance. 

DESCRIPTION OP INSTRUMENT AND METHOD OP USE 

The hematocrit is of the capillary type and is operated with either whole 
or altered blood. Sedimentation is performed in a power centrifuge. 

Instrument . — Drawings of the instrument to be described are given in 
Chart 1, representing it ready for the collection of the blood specimen and, 
again, ready for eentrifugaUzation. 

The hematocrit is a glass pipette with a chamber, somewhat similar in 
design to the hemacytometer pipette. It is 10 cm. in length over all, of which 
the shaft occupies 7 cm. The bore of the shaft is about 0.5 mm. in diameter 
and should be perfectly uniform throughout. The shaft ends bluntly at its 
lower extremity and is graduated from the tip up to within a short distance 
of the chamber in a scale of 100 parts. The chamber is pear-shaped, larger 
end up, and has a capacity of about 1 c.e. The short length of tubing at the 
upper extremity of the pipette is also blunt tipped and serves for the attach- 
ment of the suction tube. The pipette is equipped with a rubber mouth 
suction tube. A rubber band, 7 to 9 cm. in length and 1 cm. wide, is em- 
ployed for the pui'pose of sealing the ends of the pipette after collection of 
the specimen. 

Method . — The hematocrit pipette is first prepared for use by attaching 
the suction tube. A free flow of blood upon the skin surface of the ear lobe 
or finger tip is obtained by needle prick and the first drop or two are dis- 
carded. As a fresh quantity appears it is drawn up into the bore of the 
pipette shaft to the top of the scale. Blood that adheres to the outside of 
the pipette is now quickly wiped away and, turning to a stock 1.3 per cent 
sodium oxalate solution, a small quantity of this anticoagulant is drawn with 
the specimen into the chamber of the pipette, about half filling it. Loss of 
fluid from the pipette is guarded against by placing a finger over the lower 
end of the tube bore, while the suction tube is removed and the pipette is 
enclosed from top to bottom with a rubber band, as illustrated in the drawing. 
No shaking or mixing of the specimen is necessary other than that which 
occurs inadvertently. 

The pipette thus adjusted is placed in the centrifuge cup, shaft end 
down and properly counterbalanced, and centrifugalization is carried on at 
2,700 rev. per min. or at any convenient rate above this for about fifteen 
minutes. Eemoving the pipette from the centrifuge at the end of this time, 
the volume reading of the red cell content is made directly, in percentage, 
from the shaft scale by noting the upper limit of the mass of red sediment. 
No correction for dilution is needed. 

Provided the collection of the blood specimen has been accomplished 
rapidly enough to prevent clotting — and this is not at all difficult with a 
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the “buffy coat ” a,„l it i • .7, * ‘ commonly referred to as 

":u^:^,rarr 

=i“S=~s~ 

ture'^oTtt ::: f "r” p-eC mi.:. 

wells up from aie"'^ ' ^ P’"'’'’ “"tomafieally as the blood 

secured in the I T™ '"‘■••'"'"•cd portion of this altered blood is' 
renmTn w thont n'l ■'• Mood is allowed to 

rubber 1 t ^ is enclosed in the 

ubbet band and centrifugalized. Rotation at 2.700 rev per min for o„ . 

hour should be suffleie.it to obtain a constant rending 

anv ^"'■osoio!? "'ay be employed witl.out 

iiowovei” ° Considei-able haste is necessary in the procedure, 

fore rlnf’f"' ‘ oocpuscles may be separated from the plasma be- 

haiid and'aU ‘'“'t “'O centrifuge must be directly at 

tSble read ...s "f 

disturb the^ ° corpuscle volume as there ha.s been nothing- inti-oduced to 
most purposes, particularly for clinical use. 

regafd'tr'!he“ n Pcecautions si.ould be emphasized in 

infn ti • 0^ ‘he blood .specimen, Wlion drawing the blood 

avoid 1 ° considerable overflow past the mark should be 

mia. b ’ ' ‘he scale an appreciable 

readin/ «maiu adherent to the glass and give rise to too high a final 
■il.r procedure is to allow the blood to enter to a point slightly 

ve ic mark and then, in wiping off the outside of the pipette ivith a 
blnn^° '‘*P“"®‘^’ ‘'',® ‘"he bore may be toiiehcd lightly and the height of the 
acenr adjusted to the i-eqnii-ed mark tVhen the specimen has been 

snp„; ^ ^ measured in this way, it is advisable immediately to draw the 
is ”P distance so that when the tip of the shaft 

lost diluting solution none of the blood will be accidentally 

dilnf maneuver is feasible with this instrument because accuracy of 
emJi” "“t striven for. After the specimen is diluted with the anti- 
gu ant solution there need be no further haste in the proecdui e. 

The use of an ordinary rubber band to seal the ends of the pipette dur- 
ff aentrifugahzation has been found entirely satisfactoi-y. The mctl.od is 
^ mp e enough and there has never been evidence of lealtage or other soui-ce 
error attributable to it in routine use. There may bo diffleiilty, however, 

■s}'*? ®li ‘ba band by the tube if the lower c.xtremity of the pipette 

>a t IS not fairly flat and smooth, or if centrifiigalization is carried on at 
'■ary high rates of speed. 
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RESULTS 

Our use of the hematocrit has been confined to rabbits, and several hun- 
dred determinations have been made upon these animals, both normal and 
diseased. The data from 40 nonnal rabbits, picked at random from this 
matei'ial, are summarized in Table I. 

Normal hematocrit values for the human being as given by Gram and 
Norgaard” are probably the most accurate available. The investigators used 
hirudin as an anticoagulant and a modified Hedin hematocrit. Sedimenta- 
tion was accomplished at 3,000 rev. per min. for one and one-half hours. A 
summary of their data is given in Table I. 

In the rabbit, under conditions of anemia, the relative red cell volume 
may be reduced to 18 per cent, and in man to 5 per cent.® 


Table I 



SPECIES 

1 PABBIT 

1 HUM.VN 

Sex 1 

Male 

Male 

Fe- 

male 

Both 

Sexes 

Both Sexes 

Both Sexes 

No. of 

Subjects 

40 

10 

10 

20 

1 20 

10 

Relative 

( Maximum 

54% 

50% 

43% 

50% 

51% 

52% 

Red Cell 

ilinimum 

33% 

42% 

39% 

39% 

37% 

41i% 

Volume 

Mean 

39% 

46% 

41% 

43J% 

444% 

484% 

Method 


Author ’s 
■nith 

1.3% sod. 
oxalate 

Gram and Nor- 
gaard with 
hirudin 

Gram 

with 

3% sod. citrate 

|Haden by meth- 
od of Hooper 

1 et al. 

1.6% sod. ox- 
alate 


EXPERIilENTAL STUDY OF UNDERLYING PRINCIPLES 

Attention has been called, in the introduction of this paper, to certain 
important physical principles underlying the operation of the hematocrit. 
These principles have to do with the conservation of the natural size of the 
red corpuscles in the specimen of blood and with the attainment of complete 
sedimentation. Both objects are equally necessary in order that the I’eadings 
obtained with the instrument shall truly represent the relative corpuscle 
volume as it exists in the circulating blood of the subject. The first object 
requires that the anticoagulant used shall not alter the osmotic pressure of 
the blood appreciably. If the anticoagulant is used in solution its concen- 
tration must be such as to be isotonic with the blood plasma, and if the agent 
is used in powdered form the amount added necessary to inhibit coagulation 
must be so small as not perceptibly to raise the osmotic pressure of the 
plasma. The second object requires that the centrifugal force employed to 
obtain sedimentation shall be sufficient to reduce the body of sediment to its 
ultimate size. The effect of centrifugal force in this instance is determined 
by several factors, among which are the speed, duration and radius of rota- 
tion, the distance through which the cells have to be di’iven, and the re- 
sistance offered to their passage. 

The infiuence of each of these principles in the operation of the hematocrit 
has been studied experimentally, and upon the information thus afforded 
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have been based the specifications for the method of use of the instrument 
as given. The experiments are described herewith. 

Strength of Anticoagnhntj — Sodium oxalate solution was seleeted as the 
anticoagulant in onr work. We have not been able to find accurate physico- 
chemical investigations determining the osmotic pressure of sodium, oxalate 
solutions relative to that of the blood plasma. Hooper, Smith, Belt, and 
Whipple were likewise unable to obtain iiifoi*matioii on this point and solved 
the problem for themselves by using red corpuscle volume as an indicator of 
isotouicity between the two fluids in the following manner; Hematocrit de- 
terminations (syringe method described above) were made upon several sam- 



Cliart 1. — The hematocrit pipette, cquippeO with mouth suction tube ami sealeil with nibber 
band teady for centritugahzation 

pies of blood from the same animal (dog), u.siiig vai-ying strengths of sodium 
o.xalate solution as diluents. A determination of cell volume was also made 
upon a sample of the same blood, defibrinated and without dilution, as a 
control e.vprcssing the true relative corpuscle volume ; and bj' comparing this 
value with the other readings it was possible to select the particular solution 
of sodium o.valate rendering a correct volume estimation. Two separate e.v- 
Periinents of this sort agree e.vactly upon the required strength of sodium 
oxalate as l.G per cent. The data of one of the.se are reproduced in Table 
ir, together with the results of another experiment which was performed as 
a check upon the work. The method of tliis third experiment was the same 
as of the others, e.xcept that, instead of using defibrinated blood as a control, 
the noncoagulable blood of a do" given a peptone injection was employed. 
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The data obtained were not full enough to determine an exact result but 
a very close agreement is indicated with the other experiments. These in- 
vestigators, accordingly, adopted 1.6 per cent sodium oxalate solution in 
their work with the hematocrit. 

While the agreement between the results obtained in the above experi- 
ments suggests the reliabilitj’’ of defibrinated and “peptone shock” bloods as 
controls of normal corpuscle volume, yet certain objections to these methods 
are justifiable. As regards defibrination, it would appear that in removing 
the fibrin from the blood a portion of the corpuscles is necessarily lost; and 
in “peptone shock” Descamps^® has shown that the average size of the 



ConcentPAtion of sodium oxdlate solution 


Chart 2. — Hematocrit reading of unaltered blood as compared to readings obtained upon the 
same blood treated with various concentrations of sodium oxalate in water. 

erythrocytes is reduced. Accordingly, both types of blood used as controls 
for corpuscle volume would give values in tei’ms of oxalate solution some- 
what too high. However this may be, it is simpler to use for this purpose 
determinations made upon whole and unaltered blood. 

We have repeated these experiments upon rabbit’s blood, using the capil- 
lary hematocrit here described and unaltered blood as control. A series of 
readings were made upon the blood of a rabbit with sodium oxalate solutions 
of varying concentrations and, to compare with them, a “dry” reading upon 
the same blood (see technic given above). 

The data of one of these experiments are represented graphically in 
Chart 2. The volume readings obtained with the various solutions are plotted 
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upon the chart and the points connected by a eontiuuous Hue. The curve thus 
formed assumes a characteristic shape. Commencing with a volume of 0 per 
cent at 0.50 (per cent sodium oxalate), the curve rises sharply to 63 per 
cent at 0.70, and then begins to fall more and more nearly approaching the 
horizontal. The last reading, 29 2 per cent, was obtained from a -i per cent 
solution. The reading of the hematocrit from unaltered blood (“dry^’ 
reading) is added to the chart as a horizontal dotted line at 45 per cent 
volume, and. this line intersects the curve at a point corresponding to 1.32 
per cent sodium oxalate. 

Three other experiments of this sort have resulted by indicating 1.28, 1.32 
and 1.44 per cent .solutions of sodium oxalate as isotonic with the plasma of 
different normal rabbits. This variation in readings is probably not greater 
thaii the natural variation in osmotic pressures of the blood plasma of diifer- 
ent normal individuals, and it is siioh that, should 1 30 per cent oxalate 
solution be employed routinely, the maximum deviation from the mean that 
would occur in the results on this account would be 1.25 per cent. In disease 
conditions with alteration of the osmotic pressure of tlie plasma beyond the 
normal range, there would arise greater error than this, bitt probably not so 
great as to exceed an allowable degree of inaccuracy. Should it bo desirable 
at any time, because of osmotic pressure changes, to obtain more accurate 
results, the substitution of the “dry” in place of the “wet” method is to be 
relied upon. The degree of accuracy of this instmment, as indicated by these 
figures, is apparently considerably greater than that of the hemacytometer. 
In the latter instrument thorc enters the factor of personal equation to a con- 
siderable extent, which accounts largely for the variation often obtained be- 
tween duplicate counts, even in skilled hands Gullaud and GoodalU^ place 
the maximum deviation from the mean reading with the instrument at about 
11 per cent. 

Force of Centrifugalizaiion . — The centrifugal force exerted upon the ce s 
in the hematocrit has been studied from the standpoint of its chief contribu- 
tory factors, with the purpose of a.seertaining the effect each exerts the 
process of sedimentation. From this information it should be possible to 
determine the conditions of centrifugalizaiion which obtain complete sedi- 
mentation most economically and eonvcnieiitly Experiments ^aro lieie de- 
scribed, consisting in hematocrit determinations upon rabbit s blood per- 
formed in the routine way with 1 3 per cent .sodium oxalate solution, under 
conditions in which first one and then another of the factors affecting the 
centrifugal force is made to vary. The data are represented giap ica j in 
Chart 3. , . . 

Duration of Centrifugalization—'VhYQC separate hematocrit detemmmt Jons 
were made upon specimens of blood taken from the .same ra > it j t k ton me 
method, centrifusalized at 2,700 rev. per min. E.acli specimen was read .after 
three minutes ol: eentrifiigalization, after five mimite.s, a ter seren minu is. 
after cloven, fifteen, and twenty minutes, jind the.se valne.s were plotted 1 
form curves repre.sonting: the pro»re.ss of the eoncentrafton of the corpuscle 

sediment. ' . .1 

These curvo.s are reproduced in Chart 3 at B. It w.ll be .seen that the, 
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Table II 


STRENGTH OP SOMU3I 
OXALATE 

volu:he readings 

EXPERIMENT 1 

VOLUME READINGS 
EXPERIMENT 3 

1.0 

48.0 

63.7 

1.1 

47.7 


1.2 

47.4 


1.3 

46.6 


1.4 

46.1 

61.1 

1.0 

46.3 


1.6 

45.2 


1.7 


56.6 


Defibrinated 

“Peptone shock” 


blood control 

control 


45.1 

59.6 


behave in a fairly uniform fashion, descending together from left to right at 
a decreasing rate until at the fifteen minute point a level is reached that 
remains nearly constant. One may infer from this, that under the circum- 
stances of the test as routinely performed eentrifugalization for fifteen minutes 
is necessary in order to obtain a constant reading. The final values found in 
these three determinations were 33.0, 33.5, and 33.5 per cent respectively. This, 
by the way, is the usual degi'ee of vai'iation obtained in duplicate readings 
with this instrument. 

Speed of Centrifugalization . — The preceding experiment was repeated upon 
another rabbit preeisely in the same way, except that one specimen was cen- 
trifugalized at 2,000 rev. per min., another at 2,700 rev. per min., and the third 
at 3,600 rev. per min. The data secured were plotted as before. 

The curves obtained are reproduced in Chart 3 at A. They conform to 
the type of those at B, but differ as regards the slope of descent. That is, 
at a speed of 2,000 rev, per min. (Curve 1) a constant value was reached 
after twenty minutes, at 2,700 rev. per min. (Curve 2) a constant value was 
obtained at fifteen minutes, and at 3',600 rev. per min. (Curve 3) the volume 
reading became constant from the eleventh minute on. There is a difference 
in the curves, also, as regards the final readings, for, while the levels of 
concentration reached by the sediment at the two higher rates of speed agree 
perfectly, at 2,000 rev. per min. the final reading of the corpuscles fell con- 
siderably short of the others. 

It is to be inferred from this, that under the routine conditions of the 
test the rapidity of sedimentation increases Avith the rate of centrifugalization, 
and that the ultimate concentration of the sediment is also in proportion to 
the rate of eentrifugalization up to a certain point (2,700 rev. per min.), 
aboA^e Avhich rate there is no further change in the final reading. 

Hematocrit Bore and Specimen Dilution. — ^In these experiments the hema- 
tocrit method differed from the routine procedure only as regards the diam- 
eter of the hematocrit bore and the degree of dilution of the specimen. An 
hematocrit Avas used, the shaft bore of Avhich measured 4 mm. in diameter. 
Tavo determinations Avei’e made upon a rabbit; in one the specimen of blood 
Avas diluted by the anticoagulant to a degree approximately equal to that 
ordinarily employed in the capillary hematocrit, and in the other the dilution 
Avas at least five times as great (a degi’ee impossible AA'ith the capillary instru- 
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ment). Readings of tlie two speeiiuens were taken at various stages during 
centrifugaiization as in the other experiments. 

The curves constructed from the readings in these experiments are given 
at C in Chart 3, Curve jSTo. 1 is from the highly diluted specimen ; it reaches 
a level at fifteen minutes. Curve No. 2 is from the normally diluted specimen, 
and it reaches a level at five minutes. It is to be pointed out that the condi- 
tions underlying the determination of Curve No. 2 are identical in ail re- 
spects with those of the curves at B except for the diameter of the bore of 
the hematocrit used. 

It would appear, accordingly, that with other factors constant the rapidity 
of sedimentation is delayed by excessive dilution of the specimen of blood and 
accelerated by an increase in the diameter of the hematocrit bore, but that 
these effects are not to be expected as a result of the minor variations that 
might take place in the technic of the capillary hematocrit 



Period of ccntpifugoliz&tion 

Chart 3.--Ucmatocilt reatlinea oWainca unOor various circumstances of ccntllfugalizatJon. 


Degree of Anemia.— The i ram.-bore licmatoerit has been used for relative 
corpuscle volume determinations on rabbits in various stages o secon avy 
anemia, and in some of these determinations readings were ta cn at no min 
utes as well as after the customary period of fifteen minutes of centnfngahza- 
ton, for the purpose of testins the process of sedimentation m blood spcei- 
raciis of widely different corpuscle content. The same tocliiuc was 
as that used in the experiment producing Curve 2 at C. ® ^ 

determinations arc represented graphically in Chart 3 at , , an * 

comparing them with Curve 2 at C, it is readily to e seen la m 
grades of anemia the process of sedimentation of the coipusc cs in lO i 
toorit is not different from that which occurs in normal oo . ^ 

Badnis of notation . — The question of the effect of vana ion la . 
of the centrifuge head upon the process of sedimentation of blood eorpii.ck. 
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has not been approached experimentally. It is, of course, to be expected that 
variation in that factor would bring about changes in the centrifugal force. 
Since it has already been found that, provided the centrifugal force be kept 
above a certain amount and be allowed to act sufficiently long, an idtimate 
and constant volume of the corpsueles is reached, this factor may be dis- 
posed of, along with the questions of dilution and of tube bore, by lajdng 
down the following specifications for eentrifugalization with the author’s 
capillary hematocrit: 

Centrifugalization of the specimen should be carried on at a rate of at 
least 2,700 rev. per min. for about fifteen minutes; and this without regard 
for the radius of the centrifuge head, providing it is greater than 9 cm., or 
for the slight variations that may occur in the diameter of the hematocrit 
bore and in the degree of dilution of the specimen. 

DISCUSSION 

In standardizing a hematocrit method for use in our work, as has been 
described, effort was made to procure a considerable degree of accuracy with- 
out greatly complicating the technic. The almost exact agreement that 
occurs between duplicate readings with the instrument has created confidence 
in its use in our hands as to uniformity of behavior, and this apparently is 
to be accounted for by the fact that the specimen is collected and measured 
under the same scale as is used for the final reading, eliminating entirely the 
necessity of a separate collecting instrument. Test of the physical principles 
underlying the operation of the hematocrit has assured a reasonable degree 
of conformity between its readings of cell volume and the actual volumetric 
status of the corpuscles in the circulating blood. The method should be 
suited to the various circumstances of the experimental or clinical laboratory. 
The pipette itself is the only special apparatus necessary ; a convenient period 
of time is allowable between the collection of the blood and centrifugalization ; 
and the requirements for sedimentation can be met by .the standard power 
centrifuge. 

There is one feature of the method that may need readjustment to new 
circumstances. The strength of the anticoagulant that we have used, 1.3 per 
cent sodium oxalate solution, is in agreement with the conditions of osmotic 
pressure of rabbit’s blood, but it may not be the ideal concentration for use 
with the blood of another species. Before the test is employed upon the 
human being, for instance, it would be desirable to reinvestigate the question 
of the isotonicity of the anticoagulant solution, and this could be done simply 
by repeating the experiment depicted in Chart 2, it being necessary to em- 
ploy only those strengths of the solution ranging within the zone of probable 
isotonicity with the blood. Readjustment of the anticoagulant for the species 
of animal would, indeed, be necessary in exacting work with the hematocrit, 
such as in determining total blood volume, but in the routine use of the 
instrument for the estimation of anemia, comparative values only are required, 
and here the use of the 1.3 per cent solution should be satisfactory. There 
would probably be some slight error m the readings obtained, but, whatever 
the error, its degree would be constant throughout. Those using the hematocrit 
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of Hooper, Smith, Belt, and Whipple for testing human blood have employed 
the strength of sodium oxalate which the authors had found suited to dog’s 
blood, apparently without investigating its adaptability. 

It would not be permissible to employ with tins instrument a solution 
that has been shown to render correct readings with another hematocrit 
method. This follows from the fact that the adjustment of the concentration 
of an anticoagulant to a particular method means adjustment to secure ac- 
curate values of corpuscle volume in spite of the inconsistencies that the 
method may possess, such as the “dead space’’ of the collecting syringe, the 
disparity between the scale of graduations of the collecting instrument and 
that of the hematocrit, and incomplete sedimentation of the corpuscles. We 
have found, for example, that the syringe hematocrit technic (Hooper ct al.) 
requires a 1.5 per cent solution of sodium oxalate when used for rabbit’s 
blood, and that with this strength of solution it renders values identical with 
those, obtained with 1.3 per cent sodium oxalate and the eapillai-y hcmatoci’it. 
Probably neither of these concentrations of the salt is actually i.sotonic with 
the blood of the rabbit. 

In describing the experimeuts performed for flie .standardization of the 
present hematoorit method, and in drawing conclusions from them, it was 
stated that, after fifteen minutes of ceutrifugalization at 2,700 rev. per min. 
with a centrifuge head of 9 cm. radius, a constant volume of the sediment is 
attained. This is not strictly so. Greatly prolonged ecntrifugalizatiou grad- 
ually reduces the corpuscle volume still further, and in order to obtain an 
absolute volume the process has to be carried on for an hour or more. This 
fact is responsible for the long periods of ecntrifugalizatiou advocated by 
various workers, and it is for this reason, too, that we advise prolonged ocn- 
trifugalizatioii when the hematocrit is used without an anticoagulant or with 
an anticoagulant in powdered form. The ineonvonience of such a procedure 
can be done away with, however, by adjustment of the diluting solution to 
such a strength that the volume of sedimented corpuscles obtained after a 
conveniently short period of centrifugalization, although not absolute for that 
particular specimen, is identical with the actual corpuscle volume as present 
in the circulating blood, by virtue of the fact that the .surrounding fluid i.s 
somewhat hypertonic. We have selected a fifteen minute period, bcc.TUse the 
relative constancy of the sediment volume from this point on allows for a 
margin of inexactitude in tlic duration of ecntrifugalizatiou, that .so c.asily 
creeps into the routine performance of automatic work of this sort. 

The employment of an anticoagulant in powdered form in hematocrit de- 
terminations is preferable in many ways to the use of solutions, provided the 
anticoagulaut is so powerful as to be required in iufiuitcsim.Tl amount. Ilirn- 
diii appears to answer this specification, for 0.001 gram of the siib.stance is 
.sufficient to iniiibit coagulation in 10 c.c. of blood. The phosphatid, liep.irin, 
extracted from the liver by nowell‘= also c.xorts a very powerful antieo;igu- 
lant effect, .and its use in hematocrit tests Im.s already been .suggested by 
^Lason.'"’ Very obviously these substances, if used in niini/nal .amounts in tlie 
blood specimen, would not affect appreciably tlie o.smotic pre.ssurc of the 
plasma by increasing the ,s.alt content, but it Is not ccrt.aiji that tliey ni.ay not 
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have such an effect by virtue of their other powerful characteristics. No 
one has determined this point experimentally. At present the principle obsta- 
cle to the employment of these agents with the hematocrit is their scarcity on 
the market, although it is now possible to obtain heparin in standard prepara- 
tion. 

The hematocrit may be used for the purpose of detemining corpuscle 
fragility. As is graphically represented in Chart 2, with a decrease in the 
concentration of the surrounding fluid, the red corpuscles increase in size 
until the limit of distensibility is reached, when rupture takes place (laking), 
and corpuscle volume drops almost immediately to zero. The starting point 
of rupture is indicated cpiite precisely in the curve at 0.72 per cent of sodium 
oxalate solution. The determination of erythrocyte fragility by this method 
should be simple to cany out in routine work and of greater convenience than 
the double value commonly used as an index. With three or four stock solu- 
tions of strengths' lying within the probable zone of corpuscle rupture and 
with as many hematocrit pipettes, a single centrifugalization would suffice 
for the estimation of corpuscle fi-agility upon an individual. Such a test was 
used some time ago by Hamburger.’* 


SUilJLVRY 

It is believed that the hematocrit has not attained the degree of popular- 
ity as a clinical test that is justified by the significance of the information it 
reveals, and that the comparative obscurity into which the method has fallen 
is due largely to inadequacy from the standpoints of facility and accuracy. 

Description is given of a new form of hematocrit and of the method of 
its use. Also, the principles underlying the operation of the hematocrit are 
critically discussed and put to experimental test, for the purpose of laying 
do^vn specifications for the use of the instrument which produce reliable 
results and at the same time remain within the bounds of practicality. 
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luloRINE-AIR mixtures* 


John H. \oe, Ph.D., Charlottesville, Virginia 
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toiy diseases in which the infection L iocaM 

biancs of tlie respiratoiy passan-os f 'oam- 

tnow witiiin faiily oaJowTX’the cl T to 

bi-eathed by the patients. A simple appIS? 

accurately measuring- the chlorine in i i >aanipulafion and eapa- 

(by volume) per million l^.t of a 1 of “ paits 

talus IS described in the uLsem n • f '’"Poftance, Sucli an anua 
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^Ptratory diseases and who may not have te f ^t-eatment for certain 
stve apparatus. Even when i f: flaborato and evnen. 

and Saivyert is used it would se ? Portable apparatus described by VoLer 

‘ oils in the amount of gas released bv t’l.i P°“''tlo varia- 

?lto faet that the amount of clS e WM >tut also on account of 

Pt different rooms. The cl eml . ? odsorption, diffusion, etc., will van 

t ovel claimed for the apparatus T1 ! „ f 'tothing 

if“tion,easytoniaiiipulate,and'iseapabirof ’o ''i' ‘p '=«■'- 

tt veiy low concentrations in It 1 te T "P^Ortu-oment of chlorine 
(not with chlorine as a therapeut'ie a-tit) T ''' “““ “P'='-™o«tal work 

aceurately the chlorine content of airCn a to determine 

of chlorine per million parts of air Sh.ee '’olnme) 

oven approximately airtight and als P''“otical to mate tlie room- 

'valls and various obje tsin the rn > “ ' “‘^“'■''od by the 

“Prttion of the chlorine coneentratTon Fo *“ ‘^'=‘ov- 
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Sit--: ,,'xs sr.'“ ;;;: rri: 
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which is soluble in the large excess of iodide solution. As soon as the water has 
reached the two-liter mark D, pinchcock E is closed and the absorption vessel A 
is transferred to the receiving bottle. The positions of the two bottles are then 
interchanged so that the receiving bottle now becomes the aspirator bottle, and 
vice vei-sa, and the pinchcock E again opened. This procedure is followed until 
the desired volume of air-gas mixture has been drawn through vessel A, or if 
preferred, a large (ten-liter) aspirator may be used and thus avoid the inter- 
changing of vessels. When a sufficient sample (say ten liters) of air-gas mixture 


Chlorine- a»r B 



has been taken, vessel A is disconnected at B and the free iodine titrated with 
standard sodium thiosulphate solution, using starch suspension as an indicator. 
The results are calculated to parts (by volume) per million at 20° C. and 760 
mm. pressure. 

SOLUTIONS 

1. Sodium thiosulphate solution (0.00186 N). .Dissolve about 0.3 gm. of 
sodium thiosulphate, NaoSoOg.SHoO, in a liter of freshly boiled distilled water 
and standardize against 0.0050 N iodine solution. Dilute the thiosulphate solu- 
tion until the required strength of 0.00166 N is obtained. 
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2. Potassium iodide solution (-t per cent). Dissolve 40 gm. o£ potassium 
iodide in a liter of water. 

3. Starch suspension. Add about 3 gm. of starcli to one-half liter of hot 
water and boil for one hour. Filter while hot and keep in a bottle stop- 
pered with a cotton plug. 

aii.cui.ATiox.s 

The standard thiosulphate solution is made of such a strength that each c.c, 
is equivalent to 20 parts per million (p. p. m.l of clilorine at 20° C. and 760 
mm. in a one-liter sample. Then by faking a fen-liter sample, each c.c. of thio- 


, A 



Fie. J.— a. Small glass caplilaiy tube tiiiough a ruUlter slorofr, n, .Minimclci sc.j!c: C. 
■Water or oil manometer. 

sulphate solution will be equivalent to two p, p. m. of chlorine. The method of 
calculation is as follows: 

24.04 

1 equivalent of cWorino = — s — 12 02 liters at 20* C. anil TOO oiiu. 

1 liter of normal sodium thiosulpbatc = 12.02 liters of chlorine at 20“ 0. and 7G0 mnu 
1 c.c. of 0.01 N sodium thiosulphate = 0.1202 c.c. of ehlonno at 20" C. and 700 mnt. 
In a liter sample, 1 c.c. 0.01 N sodium thiosulphate = 120 2 p-p.m. 

1 C.C. 0.00832 N sodium thiosulphate ^ 100 p-p.m. a liter s.'xmplo at 20 C. and 
700 mm. , , i 

1 c.c. O.OOIGS K sodium thiosulphate = 20 p.p.m. lu a htoi sample at ..0 C. and 
760 mm. 

For a sample of X liters, 

20 

1 c,c. 0.0016G N sodium thiosulphate = — .^^p.p.m. 

30 p.p ni. chlorine =: 0.03 mg. chlorine per liter. 

Obtainviff t/ie Chlorine Concentration . — ^The deyirod coneeutratiou of clilo- 
I'ine may conveniently be obtained from a cylinder of liquid chloriuo to the 
valvo of which is attached, by means of a short nibbcr tiibo, a gla.ss eapiliarj* iJoiv 
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meter (Fig. 2). The flow meter may be calibrated (see below) so that under 
a given head (preferably not less than 10 em. of water) it delivers 50 e.c. of 
chlorine per minute. This would mean that a three-minute flow would be suffi- 
eient to give a chlorine concentration of approximately 5 p. p. m. (0.015 mg. per 
liter) in a room of about 1000 cubic feet capacity. To insure a rapid and even 
distinbution of the gas, an electric fan should be placed near the outlet of the 
flow meter. Having introduced into the room the amount of chlorine to give 
approximately the desired concentration, i. e., 5 p. p. m., the exact chlorine con- 



centration is then determined by drawing a ten-liter sample of the air-gas mix- 
ture in the manner desei'ibed above, under Apparatus and Procedure, and 
titrating the liberated iodine with standard sodium thiosulphate solution. As 
noted in the accompanying table, a titer of 2.5 c.c. of 0.00166 N sodium thio- 
sulphate solution is ecpiivalent to a chlorine concentration of five parts (by 
volume) per million at 20° C. and 760 mm. of pressure. 

Calibration of Flow Meter . — The capillaiy tube A (Fig. 2), should be about 
50 mm. long and should have a radius approximately 0.2 mm. The flow meter 
may be calibrated directly against pure chlorine but more conveniently against 
air, making the proper allowance for the difference in the viscosity of air and 
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Table op Equivalest Data fop, a 10-Litee Sample 


c c. o.ooiee n 

NaoS203 USED 

CilLORIKa iMMLI. 
(YOLUAIE) AT 20® 0. 
.VND 760 M-M. 

UILUGKAM CULOIUN£ 

PER WTER 

REJf.iRKS 

0.5 

1 

0,00.{ 


1.0 

o 

0.O0G 


1.5 

3 

0.009 

Otlor distilict 

2.0 

4 

0.012 


2.5 

5 

0 015 

Dc&ircd coucentratiou 

3.0 

0 

0.018 


3.5 

7 

0.021 

Slight initatiou of thioat 

■i.O 

S 

0.024 


4.5 

9 

0.027 


3.0 

10 

0 030 



that of chlorine. To calibrate against air, simply connect the flow meter to an 
aspirator bottle (as shown in Pig. 3) and find the dififerciiee in water levels in 
the two arms of the manometer that corresponds to an air flow of 40 c.c. per 
minute. The volume of air being drawn through the meter in any given length 
of time is obtained by noting with a stop watch the time required to fill a volu- 
metrie flask of, say, 500 c.e. capacity. Suppose the time is found to be 12.5 
minutes atid the dilfereuce in the height of the water in the two aims of the 
manometer is 10 cm., — this would mean that with a 10 cm. head of water the 
flow meter will deliver 40 e.c. of air per minute or approximately 50 c.c. of 
chlorine per minute, since the ratio of the viscosity tat 20° C.) of air to that of 
chlorine is 1:1.25. Several readings with the stop iratch should be made and 
the average taken. In each case, carefully adjust the flow of water from the 
aspirator bottle before putting the volumetric flask iu place. This calibration 
is sufficiently accurate, since the concentration is finally determined by actual 
analysis of the air-gas mixture in the room. 


AIDS TO TOINALT SIS IN A HOSPITAL- 

M.D., A.ND E. B. g RUiiBH^VA R, M.D., Ph.D, Philadelphia, Pa. 
'T'O promote the better evammotm c 

i l-g= hospital, tve hava found tho foil! “™d«ic« .“o 7“'“' ‘ 

I. Urine Tubes and Transportation Ruck- c; ■ , ^ P^aotieal and useful, 

made of lieavj^ glass, with spout and blunt eoniMlTH''''''' 
iong by 1% inches wide (outside) and They are ly^ inches 

100 ml. This promotes sedimentation and capacity of 90 to 

vmnometer. with considerable savinc of oJZT convenient floating of a 
POP gbsses. The ta..spoft„,i„„ fael (^^1) t ' iT “T 
responding to the numbered tubes thus rorhi. f- apertures, eor- 

hottot. the teep ceut.ips fe U?; “f ■'<’ ‘“nfasion. The 

matting to mmmme breakage. Loaded 






. '' iiH.r tube, 

caehp; specimens are brought in, 

srs S'; rrdi“ 

about the tube and held with a metal din Tim 

foimd to be that, (l) a uniform bm+i advantages of this system are 

ment.of handling of the specimen in provided; (2) eurtail- 

mized; (i) centrifugation is as a rulp^ ^ oratory; (3) decomposition is mini- 
capacity of the test tube permits the 

wire rack is used, and sixteen ordim, Kolmer’s 

test tubes of thin glass, 

PiiHaaelpbia General Hoapital. Ph«a- 

.rav 30-33. or cimeal Patbolomata. Ponrtb Annual Weetln. 
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placed iu close apposition in a row of eight each. Tliese are two-thirds filled with 
urine and heated simultaneously with a fishtail bunier, wiueli covers five test 
tubes at a time. This not only causes a considerable saving of time, but mmim- 
izes boiling over and breakage. The rest of the test is jjcrformed in the usual 
manner. To promote the eocsistent reading by different infenies. of the amounts 
of albumin present, Dr. Karr of our biochrmical laboratory lias prepared a per- 
manent series of tubes corresponding to “faint trace.'’ “trace,” etc, up to 
“heavy cloud.” These con.sist of .sterile, forimilmized gelatin, containing in- 
creasing amounts of albumin m the upper lialf of the tube and hermetically 
sealed. Against a black baekgromul these give a very fair comparison with tlie 
urine being tested. Lately we have .uloptod PuisIn s' mothoil for the detection 
of albumin, except that instead of usin? n ."iO per cent solution of acetic acid, 



Fig. 2. — Special microscope staml ami nwnmioth aluK- foi i*.v:animat»un of urine sciUnunts. 

WG use a 26 per cent solution. We have found tins teat as sensitive as tite 
heat and acetic acid test ami prueticaHy no more troiibk*. iiliieiii, wliicli i.s 
present iu many urines, and winch gives a positive t<-St by other methods, is 
held ill solution by the saturated sodium chloride, as ii.sed m Purely s method. 
While ive agree it is beiter*to fiifer all urines for any aubuiuin te'^t. witli this 
method necessary filtration is cut to a minimum. 

III. Qualitative Su/yar: Benedict’s .solution is used cxelusnely. I'orty- 
eight tests are done siniultaucously by immersing a Kolmor rack in a boil- 
ing water-bath for two and one-half minutes The timing is important, ns 
longer boiling gives some fallacious reductions 

IV. Oimutitalii'C Si(j 7 ar.‘ For the last sis mouths we have used Sumner .s- 
dinitposalieylic acid colorimetric nietbod ivith the folloiving advantages over 
the Benedict method in our estimation I'nder our conditions, internes er- 
rors are less frequent. It is not as expensive and there are fewer steps and 
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uo calculations. It has the further advantage that any number of tests can 
be done simultaneously. Practically all the solutions used are placed in 
aspirator bottles to save time. 

V. Microscopic Examination: To save time, without loss of accuracy, sev- 
eral pieces of ordinaiy windowpane glass, about 4 by 8 inches are prepared. 
These are divided bj^ heavil 3 ’- painted lines into eight compartments each of which 
is about 2 inches square. The usual microscope stage is extended by a wooden 
table (as in Pig. 2), thus permitting the free movement of the mammoth slide 
under the objective. The urine from the conical ends of the original containers 
is pipetted off, eight at a time, a Avashed pipette being used for each specimen. 
As the pipette is simply a piece of tubing draAvn to a blunt point a large number 
can ahvays be available. Unless the high power is needed in an exceptional ease, 
cover glasses are not needed, and the eight sediments can be examined long be- 



Fig. 3. — Permanent albumin standards for urinalysis. 


fore any harmful drying has taken place. The two inch square provides an 
extra large area for the accommodation of a lax’ge sample of urine. 

Mx'. Thomas SmuU has aided us in the carx’ying out of these ideas. 

A rotating rubber stamp, with a capacity of twelve letters, is used for 
the interne’s signature. AVith over 100 urines daily this constitutes a con- 
siderable saAuxxg of time. 

SUMII-ARY 

1. Improved fox’ms of ui*ine collection tubes axid transportatioxx racks are 
described. 

2. A quick improved method of pei’formixxg the heat test for albumin is 
given, Avith pex-maxxent standards of compax-ison. 

3. ImproAmd qualitative and quantitative sugar methods are discussed. 

4. A device for the quicker microscopic examixiation of urinary sedi- 
xnents, Avithout loss of accuracy, is also described. 
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■PurJy’a Heat Test: Quoted iu Cliaical Diagnosis by Laboiatovy Methods. Todd, Pifth 
edition, p. 1415, W. B. Saunders k Co., PUiladclplaa, 
iSumner, James B.: Jour. Biol. Chem., 1921-25, xlii, 2Si. 


DEVICE FOR SAVING' SUPERNATANT FLUIDS" 


By Fred A. Wigoebs, Toledo, Ohio 


TT is essential in many laboratory procedures to .save supernatant fluids At 
1 times this entails the laborious task of pipettnif; off the fluid by Iiand. 
Especially is this time when the volumes are larije. There has been no a . ^ 
able apparatus in the market for accomplishing tins procedure without loan 

the fluid into the drain pipes. Most of the t 

with the suetion pump. -IVith this method it is evident that the supernatant 

fluids are lost. 

With the idea of saving much hand pipetting I devised, some “KO, 
a simple apparatus to collect supernatant fluids. This si as aeeorap 
converting an ordinary straight-.sided separatory funnel m o a ' 

nel. By elaborating this scheme somewhat, a fniinel iias oi am 
to meet all requirements. See Fig. !■ , . r 

In detail it is a separatory funnel with a closed roof, 
the intake of fluids, and a tube loading to the suction P«”P- J 
the pump pulls a vacuum in the funnel, and tins 

fluid into the funnel. The entire operation ean Im asep tieal ly cat nod out 
and the fluid preserved in a sterile condition. The unne 
any class of worlc. 

distilling iVPPABATUS 

Every laboratory has had the task of distilling and 
fluids. Any such fluids are dangerous and great eant.on 

ing them. In most laboratories eiimhorsoine 

over from a flask resting in a water-bath. SueJ 

> ... . -aiir - = “ 

and some water placed between the two. This me i . Anxihlc flask still 
Isfaetory where an all-glass still was needed, I 

(Fig. 21 was planned. This Is simply a 

smaller one, leaving a space for water between le ^ ilasics. Tins 
aliowed to enter through the pipette “’‘j* ‘ thorraomoter thrust into 

water is heated and tt top of the neck of the larger 

a suitable opening provided for it. Tow 
flask is a pet cock with a gla.s.s stopper to act as a aan J 

•From the Pathoiogic Laboratories, Hospital. ToloB . 

Received for publication. March 20, ISwo- « 
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Fig. 1. 




Fig. 3. 
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The neck of the inner flask rises above that of the larger one and is provided 
with an outlet tube for the vapor to be passed to the condenser. This outlet 
lube fits like a ground-glass stopper and the whole apparatus is ea.sily cared 
for and kept clean. 

COOLING nESBEVOIR 

In the rcdistillation of highly volatile fluids sucli as hydrogen peroxide, 
ether, gasoline, etc., there is always great danger of cxplo-sions. The appara- 
tus pictured in Fig. 3 offers a solution for controlling the vaporization of the 
more highly volatile substances. 

In principle, the apparatus is designed so as to confine the di.stillecl tlnid 
in a reservoir which i.s iiieased with an outer jacket through which running 
water flows. It is similar in this respect to that of a condenser. Tlii.s run- 
ning water has the effect of reducing the temperature enough so that volatili- 
zation is materially diminished. In practice the condensed vapor is received 
from the condenser and allowed to enter the re.scrvoir. The eonneetion be- 
tween the condenser and the reservoir is made air-tight, AVater is cireii- 
lated through the outer .iacket. AVhen di.sti}lation is completed the appara- 
tus is removed and the fluid allowed to flow out through the drawn-out .stem 
below. A glass stopcock is, of eonrse, provided to enable this removal. The 
entire apparatus is of glass. 

No dimensions or capacities are given for either apparatus for the obviou.s 
reason that different sizes and capacities are needed for different laboratories. 
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EDITORIALS 


Psychology and Anesthesia 

N O "roup of drugs is more deserving of the grateful appreciation of all man- 
kind than are those which are used to produce anesthesia or analgesia, A 
peculiar psychologic interest attaches to these substances in more waj's than one. 
jMaiiy years ago Professor Jones had himself anesthetized with ether to the stage 
of rmconsciousness seven different times in order that he might study at first 
hand, and in a strictly scientific manner, the strikingly interesting phenomena 
which ether is capable of producing in those who inhale its vapors. The experi-, 
ments wei’e carried out in a psychologic lahoratoiy and special equipment and 
devices were pi’ovided so that obseiwations could he made and recorded con- 
stants throughout the course of the experiments. Trained attendants assisted 
Dr. Jones and made the necessary objective observations while recording the 
subjective sensations as they were described by Dr. Jones. 

Here a phase of anesthesia which receives but little, if any, attention from 
tlie average medical man was studied and analyzed. The gradual fading away 


1052 





EDITORIALS 


1053 


of one’s awareness of all eartMy things and conditions was sfrildugly illustrated. 
The experience is somewhat similar to that of one who watches the receding 
shoreline as he' stands on the deck of a vessel which is rapidly speeding out in 
the mists and fog of a rolling sea. One by one the special senses give way, each 
from moment to moment adding something to, or subtracting something from, 
one’s mental contact with the outside world, with his own phj'sica! state or tvith 
his o\vn hiner consciousness. It is probable that nearly all patients, who aie 
fully anesthetized, go through some such experience as this. But the condition- 
ing cireumstanees under which the anesthetic is given, the mental character and 
attitude of the patient, and his previous notions of what should happen, have a 
great deal to do with his psychologic reaction to the effects of the anesthetic. 

Dr. Jones, however, brought out an interesting feature of his experience, 
a phase which apparently must have been reached a little while before total 
uneonseioiisness supervened. In this phase, which might be prolonged by piopei 
administration of the anesthetic, all sensation was lost. Every special sense was 
cut off entirely from its eoimeetion with the umcr conseiousne.ss. The mind 
however, could still function and found it.self freed from the usual restraints of 
the realities of life. As Professor Jones put it, he was in “the position of ad is- 
embodied spirit.” Time and space no longer offered any obstacles, while phys- 
ical infirmities and earthly longings had suddenly cirnscd to exist. Like a 
butteitly his soul could flit from star to star, What a splendid reality ot unreali- 
tiesi — what a satisfj-ing physical demonstration of a state, whio i previous} 
could have had only an imaginary existence, this e.xperience might have been 
for some of the old philosophei-s in their attempts to found philosopme sjstcm. 
based on some such conception of the human mind as tins. And perhaps tlie 
founders of some of our modem scmireligious, semimedieal systems might liavm 
profited by a study of some of the mental phenomena which anesthetics aie 


capable of calling forth. • .*t 

Let us cany the experiment a little farther. It is passi e ni le 

laboratory to administer an anesthetic to an animal which ma> e pt csnme o 
pass through an experience resembling that produced in man. u i ic an 
thetie is pushed, by and by wo reach a point where the respiration 
and the heart has just ceased to heat. So far as the anima is coiieeiu ■ 

dead as it will ever be. Exactly this same thing may, and mdecd ^ ‘ 

happened in the case of man. However, under these eucums anecs. i i . . . 

possible by the use of appropriate means promptly yy™ c.*', ''Ti.'lnio li-ti 
injection of adrenalin solution directly into the eavit.v o t le e ■'.en . 

fieial respiration canned out by means of a suitable mce lanica e\ i ’ ' ‘ 

ful massage of the heart, may usually be counted on to 
animal. Obviously, with similar treatment, the same t ling won c ' 
man. Here we have Professor Jones’ experiment carriei to m y i 
those few moments when the man has ceased to breathe an ns i cnnl? 

beats, has he indeed become a disembodied spirit or is c s i " , 

“When only three drops of chloroform, or a cubie centime cr o a . 
tion, stand between man’s soul and a fathomless future on >e on , • 

hard cold world on the other, just what may his statu.s he pre.snmcd to be? In 
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tliese days when so many people are tiying to find out whether evolution is or is 
not evolution, we should like to pi'opound to these same people, the question as 
to what is the status of the soul of a man who is no longer living, but is not yet 
dead. 

It is interesting to note that there are styles and fashions in anesthesia the 
same as there are styles in elothes. Forty and fifty years ago chlorofom was 
very popular. Most of the young surgeons who got their training in those days 
clung to chloroform faithfully until they ceased to operate or else were literally 
forced to give up chlorofonn by a younger generation of surgeons. Then ether 
came in style and finally nitrous oxide with oxygen. But the styles changed 
slowly and were in reality veiy good indices of the rate at which one generation 
of sui-geons can shove the preceding one out of the field of operations. 

But now we have another of these psychologic, style-changing contests 
before us. Ethylene has but recently been introduced by Luekhardt as a new 
anesthetic. It has a large field of usefulness before it. For many types of 
operations, and in a great variety of conditions, it undoubtedly possesses advan- 
tages over any other general anesthetic now in extensive use. Does this mean 
that ethylene will be widely and i*apidly adopted in the surgical clinics of the 
land? By no means. If we may draw any conclusions from the development 
of anesthesia in the past we may weU conclude that only by another generation 
will ethylene be utilized to the fullest extent of its possibilities. And while 
everyone recognizes the danger of its explosibility still it now seems probable that 
this danger will soon be reduced to a minimum. It is not this feature that will 
delay the introduction of ethylene, but it is in reality the psychologic limitations 
which God has prescribed for surgeons (anesthetists?), and perhaps for a num- 
ber of others who do, or should, use anesthesia in their Avork. But there is only 
one po.ssibility that can remove ethylene from the sphere of its future usefulness, 
and that is the possibility that some still more satisfactoiy anesthetic may be 
found to take its place. 

—D. E. J. 


The Diagnostic Significance of Red Blood Cell Volume 

T he estimation of the size of the red blood cell is noAv recognized as a most 
valuable diagnostic and prognostic measure in the study of anemia. On the 
basis of differences in size, classifications of the anemias, which represent funda- 
mental cell properties, are possible. “Size” may be expressed in terms either 
of diameters or of true volume. It is preferable to determine the actual cell 
volume, since the thickness of cells is as variable as the diameter or even more 
so. One not uncommonly finds cases of pernicious anemia in which there is a 
marked increase in average cell volume without significant change in diameter 
as a. result of the marked increase in thielcness. 

The fiiBt determinations of cell volume Avere made by Hedin, in 1893,^ using 
the hematocrit of Blix. Herz,- in a series of cases, counted the red cells simul- 
taneously with the determination of the volume of cells in a knoAvn amount of 
blood. He described a factor represented as the “mean volume of a single cell 
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whicli he fomul quite variable in disease. To Capps,’ however. « due the eiedit 
for mahing the first accurate study of average cell volume and ohu ' 

rally the facts so Icaniecl. Capps introduced the term ■volume n.dcs nhic 
represents the volume of the average red blood cell m term.s of normal cells and 
affords a simple means of comparison. 

In estimating the volume of red cells. Capps employed the small hematocrit 
tubes of" nSch give onlv the relative ma.ss. A simpler and pcrbap,s more 
aeelte meftod* is to centrifuge 10 e.c of mised with 2 e.e of iso ome 

sodium oxalate (1.6 per cent). In thm procedure the 'f " ,„be 

cells is obtained Van Allcir has recently suggested a modified mieio tune 
which necessitates no special apparatus other than the ^ 

relative readings. In' calculating the volume index only a red cell eomit is Mces 
sa^iu additioTi to the relative or absolute ecl, mass 
in pernicious anemia the volume index is greatoi than , ^ 

anemia it is 1.00 or less. This has been amply confirmed In ot! ei obsei e . 

Price-Joiies- and other English ohsei-vers have determined the size ot the 
red cells in terms of diameter. Five hu.idrc-1 cells on “ „ 

in ontlhie, magniaed a thousand times. »««;> — 

to 0,5 mm. Tho mean diameter of the flic bund PHner’ has su"- 

the average diameter of the blood cells of the person 

gested an optical method for determining the cell dmnieteis ut i. g 

llm as a dilraetioii grating. Such proe^iiros 

ous and time-eonsumiiig tlian the method used in ic 

nme index. They fail to .show also the true size „i *’’7^ r"! I!’ ; 

■ n marked increase in tKickne^s with consequently mut i ^ 
relatively little ehanj^e in diameter. 

, The size of the average cell -•emarhahly constant. 

L English observers agree ^^r^Trdrsillarrernm 

WhtthXphalus^ 

by the injection of the toxin of hemoly.ie hi size. Such 

normal in other secondary anemias is mam e- „„,inpvtic and noiinicgalo- 

differenecs suggest the separation of “"'"‘.'“L’l" ^ffcrence.s. There is much to 
eytie groups, which represent fundamen a jv^cted represents the action 

suggest that the volume increase in the which it occurs, 

of a toxin common to the “etem are independent of the 

Price- Jones points out that the red apparent 

degree of anemia lu pcrmeions anemia.^ enipliasizcd 

at the onset when the degree ot anemia is s tg ' ' anemia the volume index 

also in studies of volume index. In fact, m pel rel'itivelv high than 

may be much greater in the early stages wh™ ‘ an early 

U1 the later staj^es when the count is low. thus ^ in which the 

diagnostic test, Tho conditions other than periue.ous ancmi.i 
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average cell size is increased are infrequently observed and can be readily dif- 
ferentiated clinically. A definite increase is presumptive evidence of perni- 
cious anemia. 

Knowledge of the cell volume is also of the greatest value in the prognosis 
of seeondai’y anemia. Increase in cell volume must precede the increase in the 
hemoglobin content. Given two patients with low hemoglobin, improvement is 
neeessarilj" more rapid in the one having the average cell volume nearest normal. 
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BOOK REVIEWS 

(Books for Review should be sent to Dr. Warren T. Vaughan, Medical Arts Building, 

Richmond, Va.) 


Practical Anaesthetics* 

T his book is a classic in brevity, conciseness, and accurate information. 

The details and pertinent facts of general, local, infiltration, regional, in- 
trasaeral, spinal, and splanchnic anesthesia and analgesia are all “practi- 
cally” covered. A well-written history is condensed into six pages. 

“Ethanesal, a preparation of mixed ketones dissolved in purified ether 
to the strength of 5 per cent” is urged to take the place of ether, and it 
should if the authors are correct. This opinion is based upon the practical 
effects of ethanesal as observed by Boyle and his associates in over 10,000 
cases: “Less taste and smell, consequently less irritation, and quieter respira- 
tion, more analgesic, fewer after effects, as vomiting.” 

In reviewing the local anesthetics in use, it is stated that, “On the whole, 
novocaine appears to be the best combination of efficiency and low toxicity.” 

The book seems especially adapted for the busy surgeon in addition to 
being a valuable handbook for the anesthetist. 


♦Practical Anaesthetics. By H. Edmund. G. Boyle and C. Lanston Hewer. 187 Pag^ 
with 45 illustrations. Third edition. Oxford Medical Publication, London, Henrj Frowde 
Hodder and Stoughton. 
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